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75% of the world doesn’t 
speak our language. 































































The thrill of a sport sedan. 

The serenity of a luxury sedan. 
Capabilities beyond any sedan. 




















4WD systems. Ingenious 
features that include Xenon 
headlights, front-seat active 
head restraints** and a 6- 
disc, in-dash CD changer. 
The new Infiniti QX4. It 
takes performance, luxury 
and innovation to a whole 
new place: Anyplace. 


Why must certain driving 
pleasures end when the road 
turns from pavement to snow, 
rocks or worse? In the new 
niti QX4, they don’t. A 


host of innovations blur the 
lines between “SUV”and 
“luxury sedan”: A thrilling new 
engine whose 240 horsepower 
makes it the most powerful 
V6 ofany luxury SUV. One 
of the world’s most advanced 


at launch. Retailer sets actual price. 














'Estimated MSRPs for 2001 QX4, excluding $525 destination charge, tax, title, license and options. QX4 4WD shown with Premium Package. Price excludes optional navigation system, sunroof and heated seats. Final MSRP to be announced 
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the rear seat properly restrained. With a front-passenger air bag, never place a rear-facing car seat in the front seat. tNavigation system available in select 
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**Always wear your seat belt. Children under 12 should be in me .ca. «ai . y ....... u — a ,■ r*----■--■■■o --.* D rnfftmn „ t 

service subject to availability. Restrictions apply. Roadside Assistance/Trip Interruption Benefits available during the first 4 years after initial new vehicle delivery. Bose is a registered trademark of the Bose Corporation. 















Consider it your own private 

museum of science and technology. 



INFINITI NAVIGATION 
SYSTEM 

The QX4’s available GPS nav¬ 
igation system * 1 employs a 
unique and proprietary 
| “bird’s-eye” mapping 
1 perspective, which pro¬ 
vides a more realistic view 
of the road and surrounding 
landmarks than convention¬ 
al navigation systems. 



ANALOG 

CLOCK 

Infinites signature analog 
clock will help you keep 
track of time. The QX4’s 
other amenities like 
hand-selected Seton leather 
will help you lose track of time. 



BOSE 6-DISC, IN-DASH 
AUDIO SYSTEM 

A custom-tuned, 6-speaker 

Bose' stereo combines the 

purity of rich, full sound 

| with the convenience of 

1 a new 6-disc, in-dash 

CD changer. You’ll enjoy up to 

eight hours of music, handily 

located at your fingertips. 


C3 
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800-319-5394 / infiniti.com 


ACTIVE HEAD 
RESTRAINTS 

In addition to safety features 
like dual front and side supple¬ 
mental air bagsrthe QX4 
offers new front-seat 
active head restraints 
that are designed to help 
reduce whiplash injuries in 
certain rear-end collisions. 



XENON 

HEADLIGHTS 

The new QX4 features 
advanced high-intensity 
discharge Xenon head¬ 
lights that are twice as 
bright as traditional 
halogen headlights and illu¬ 
minate 70% more area for 
greater visibility and safety. 



FRONT- AND 
REAR-HEATED SEATS 

Available front-and rear- 

heated seats provide 

comfort for both driver 

and passengers. Only 

one person, however, will 

enjoy the pleasure of sitting 

behind the wheel. 



ALL-MODE 
4WD SYSTEM 

The QX4’s available All-Mode 
4WD"system-considered one 
of the most advanced 
automatic 4WD sys¬ 
tems in the world - 
uses microprocessors to 
infinitely vary power between 
the front and rear wheels for 
optimum traction. 



FINE VISION 
GAUGES 

Extensive studies of the human 
eye helped our engi¬ 
neers develop the QX4’s 
new Fine Vision gauges, 
whose soft glow is easy to 
read in various light conditions. 
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THE TOTAL OWNERSHIP 
EXPERIENCE 


QX4 drivers enjoy exclusive 
benefits like a complimen¬ 
tary Service Loan Car, 
car washes with all 
scheduled mainte¬ 
nance, 24-hour Roadside 
Assistance and membership 
in the Infiniti Owner’s Club. n 
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QX4 

INFINITI 

Own one and you’ll understand. 


markets in March 2000 and nationwide in July 2000. Requires accurate GPS service to operate and function properly. ttService Loan Car during Basic New Vehicle Limited Warranty at participating retailer for scheduled 
©2000 Infiniti Division of Nissan North America, Inc. 
























































Mill wf 

■Ml 

■■I 




WITH OUR 
PRINTERS. 


YOU SEE THE 
PEOPLE ARE 
SUNBATHING. 


THE PEOPLE 
ARE SAND 
SCULPTURES. 
















YOU’VE GOT TO SEE IT IN 


COLOR. 




It's true. The couple enjoying the sand is actually made from it. As are their clothes, 
glasses and book. Even the blanket they're lying on. It's all sand. Meticulously sculpted, 
painted and photographed to fool the eye. So when the artists who created this 
difficult illusion wanted to reproduce it for a brochure, there was only one printer 
they could trust with the job. An Epson. As you can see here, it captured not just 
the vibrant color of the setting but also the incredible detail in the sculptures. And 
turned what could have been a nightmare of a project into a day at the beach. 


INTRODUCING THE ONLY PRINTERS WITH EVERYTHING YOU NEED FOR ALL THE DETAIL YOU WANT. 


To capture the world's most brilliant images, only Epson color ink jet printers have the 
PerfectPicture* Imaging System for: 1440 x 720 dpi • Micro Piezo” technology, for a cleaner, 
smaller droplet - as small as 3 picoliters • Fast print speeds - up to 12 PPM black/10 PPM 
color • Quick-drying inks • PC/MAC/USB compatibility. And remember, only Epson supplies 
guarantee Epson quality. For more information, call 1-800-GO-EPSON orvisitwww.epson.com. 



Epson Stylus Color Ink Jet Printers. 
Sheer brilliance starting at $89. 


Price may vary. Up to 12 PPM black/10 PPM color with the EPSON Stylus Color 900. Epson, EPSON Stylus and Micro Piezo are trademarks/registered trademarks of Seiko 
Epson Corp. PerfectPicture is a registered trademark of Epson America, Inc. ©2000 Epson America, Inc. 










Samantha, a.k.a. Sam 





!► No two consumers are looking for the same thing, but some of today’s 
smartest companies are using the Internet to give them exactly ‘what they want’ 


-with e-centives™ 


e-centives enable merchants to reach across the Web to the right audience at 
the right time with special offers targeted to consumers’ unique shopping interests 
—while consumers’ shopping profiles are safeguarded for privacy, e-centives provide 
a seamless user experience designed to motivate consumers through the purchase 
process by automatically recognizing, authenticating, and applying the redemption 
of their special offers to their purchases. With this unparalleled technology and 
access to our unique network of top portals, content and community sites, 


merchants are able to: 


• acquire new customers; 


• increase sales; and 


• build customer loyalty. 


To realize the promise of true ‘one-to-one’ marketing, visit www.e-centives.com 


or call 1.877.ECENTIVES 


what you want 


www.e-centives.com 


©1999-2000 e-centives, inc. All rights reserved. All other brand names mentioned are registered trademarks of their respective holders. 


e-centives [E-’sen-tivs] n. Special online offers and digital coupons tailored to consumers’ unique shopping 
interests—ready to redeem when they’re ready to shop. 


available at: 


Excite.com 


ZDNet.com 


NextCard.com 


theglobe.com 


Deja.com 


ThirdAge.com 


USATODAY.com 


Prodigy.com 


ComputerShopper.com 


mom.com 


and more 


e-centives 

































Instantly, it scans the latest IT news, white papers and product 
reviews. Pores over thousands of enterprise IT articles, highlighting 
the information you need. Welcome to the ITworld.com Network, with 
content from eight trusted sources. It's the one place to find everything 
you're looking for. From expert IT advice to help with training and RFPs. 

www.ITworld.com 


the IT problem-solving network 


yjlworld. 


ia.com 

iMAMf 


DO j Computerworld ] InfoWorld | JavaWorfd 
Linux World j Network World I SunWorld 
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ONCE IN A DECADE 


SOMETHING 








BROADBAND IS 



FULL SCREEN EMOTION 


The future of the Internet is at On2. The 


d only Web site for broadband 


combining the classic, full-screen 


full-motion experience of television and 


the interactivity of the Internet. And all 


connection to 


see it in action right now at our newest 


feature, On2Movies. So if you want to 


experience the biggest thing to happen to 


the Internet since the Internet happened 


turn on to www.on2.com 


Where Broadband Lives 


(ASE: ONT)i 





©2000 Micron Electronics, Inc. All rights reserved. HostPro is a trademark of Micron Electronics, Inc. Other company names mentioned herein may be the trademarks of their respective owners 
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When the Thelonious Monk Institute of Jazz was composing their website (Jazz in America: The National 
Jazz Curriculum), they gave HostPro solo Web-hosting responsibility. As a result, everyone can now learn about 
jazz through the actual music *at jazzinamerica.org. The Thelonious Monk Institute is just one example of 
someone getting in tune with their e-bu$iness through our ultra-reliable high-end packages. We host plenty of 
other mission-critical business and e-commerce sites that applaud our high bandwidth 
and customization capabilities. Sound good to you? Get in touch. 



1 - 8 0 0 - 5 5 4 - 71 6 6 • www.hostpro.het • sales@hostpro.net 




Snip, snip. 



Remember being chained to technology? 
Thankfully, we’ve evolved.. Introducing the 
Cordless Desktop iTouch!" From up to six 
feet away this unique keyboard and mouse 
combination gives you absolute freedom to 
point, click, type and scroll wherever you 
feel comfortable. What's more, it even has 
innovative iTouch software that simplifies 
Internet surfing and gives you quick access 
to your computer’s CD player and MP3 
music files. 'The Cordless Desktop iTouch. 
just one of the many ways to create your 
desktop with Logitech, www.logitech.com 



Logitech 


It’s what you touch!" 









so you find this house. Victorian. Mammoth kitchen. You want it. 

You go to pur bank.The mortgage guy looks at your paperwork. Whoops. 

You’re missing a statement. Month of March. Oh. But I do my checking here, you say. 
Can’t you just pull It up? He can’t. First floor, he says. You go there. 

The teller shakes her head. We need a written request. By mail. 

But it’s simple, you say. I just need March. 

I’m with the mortgage guy now. 

DIFFERENT DIVISION, SHE SAYS. 

BUT AREN’T YOU THE SAME BANK? “YES AND NO.” 

SHE SMILES. THEN YOU SMILE BACK. 


AND MAKE A REALLY, REALLY 



WITHDRAWAL. 


fgH 




(©customer service > 


e-business systems integration Let your customers 
see you as one company. Learn more about them in the 
process. IBM Global Services can show you how. 


call 

1800.ibm.7080 [xCS22] 

or find a 
Web-enabled 
solution 
to fit your 
needs now at 
www.ibm.com/e-business/service 



IBM and the e-business logo are trademarks of International Business Machines 
Corporation in the United States and/or other countries. © 2000 IBM Corp. 




























SO you’re at work. You’re online. You order this hat. 

Big. Floppy, Later, you show it to your daughter in the catalog. 

She cringes. Yuck, she says. Are you serious? 

So you phone the catalog people. I need to cancel my order. 

What order? My order. From your Web site. No can do, they say. 

We can’t even access the site from here. Different system. 

Hmm. Same hat. S(tme company. Different system. 

You hang up. The hat comes the next day. 

You try it on.Your husband walks into the room. 

HE LAUGHS SO HARD HE CHOKES ON A PRETZEL. 

AND THE HAT SITS ON YOUR CLOSET SHELF 

FOR THE 

next 

13 YEARS. 






(©customer service > 


e-business systems integration Link your stores, your 
call centers and your Web site. Create a single point of contact 
for your customers. 


call 

1J00.ibm.7080 [xCS22] 
or find a 
Web-enabled 
solution 
to fit your 
needs now at 
www.ibm.com/e-business/service 



IBM and the e-business logo are trademarks of International Business Machines 
Corporation in the United States and/or other countries. © 2000 IBM Corp. 























I keeps all those wires where they belong. When there’s a 
outage, the built-in USB port lets PowerArmor talk to your 
puter, telling it to save your data and turn itself off. Good boy. 

If voltage fluctuations ever damage your hardware, you’re 
covered with the industry’s highest replacement-value 
warranties for connected equipment. Not only that, we’ll foot 
the bill to have Data Recovery Labs 
retrieve your lost data in the event that i 
power disturbance damages your 
computer’s hard drive. 

But hey, we’re no fools. We’re 
doggone sure this isn’t gonna happen. 

So forget about luck. 

Get your computer a Regulator Pro™. 
We’re thinking it could be 
the new man’s 
best friend. 


beikin.com 


any 
data. 

No lucky charm, voodoo 
incantation, or simple surge 
protector (even our worldwide 
best sellers) can save you. 

Enter, the new Belkin 
Regulator Pro™ Gold Series 
uninterruptible power supply. With 
its Automatic Voltage 
technology, The Regulator Pro™ 
power to your computer in the safe 
110-120V, constantly evaluating and instantaneously 
reacting to changes in the power supply. The series includes 
350VA, 500VA and 650VA models. 

With 8 outlets, there’s plenty of room to plug in all your 
equipment, even bulky AC transformers. And a handy cable 


Belkin Components • 310.898.IlOO • Fax 3iO.898.1111 
Compton, CA • United Kingdom • Holland • Atlanta, GA 

©2000 Belkin Components. All Rights Reserved. All Trade Names Are Registered Trademarks Of Respective Manufacturers Listed. 99AD1 






GO WITH THE PROS INSTEAD OF THE CONS. 
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Who do you want to come into your home or office? When your PC has a problem you need a professional PC 
technician. Service911.com is ready to serve. We have a team of friendly tech support professionals for on-site ser 
vice. Or you can go on-line to "chat with a tech," search our product support library and easy to follow technical 
tutorials, or even watch "how to videos." Contact the pros at Service911.com. It would be a crime not to. 







HELP FOR COMPUTERS 
AND PEOPLE WHO USE THEM ” 

www.service911.com 

1 -888-FIXX-MY-PC 








The Pen Is Mightier 
Than The Mouse. 




You can see the problem we have here - which is better, the pen or the mouse? To start with, Wacom’s 
new Graphire gives you the Graphire Mouse, one of the most accurate mice on the planet. And it’s ball- 
free, so it never skips or needs cleaning. Add in a scrolling fingerwheel with Intellimouse™ emulation 
and three customizable mouse buttons, and you can see that what you’ve got here is one of the best mice 
you can put your hand on. 

But don’t forget you also get the Graphire Pen. After all, it’s pressure sensitivity opens up a whole new 
world of possibilities for you. You can quickly sketch and have fun with your photos with the free 
Painter Classic', or write a note and highlight a passage in a Word document with the free 
PenOfBce se. Best of all, you get both the pen and the mouse, along with the Graphire tablet itself 
and all that cool software, for only $99 95 . 

So which is better? The way we look at it, it’s the Pen. And the Mouse. 


©2000 Wacom Technology Corporation. Wacom is a registered trademark and Graphire is a trademark of Wacom Company Ltd. All rights reserved. 

All other trademarks property of their respective owners. Wacom products are available at www.wacom.com, Fry’s, Micro Center and other fine resellers nationwide. Includes 4 MetaCreations Painter Classic. 


WACOM 


Check us out at www.wacom.com/graphirei, or call us at 800.922.6620 








Extend your reach. 


With the new Ericsson T18, you’re never 
out of touch. Its powerful tri-mode 
technology provides unbeatable coast-to- 
coast coverage. To ensure you’ll stay 
connected, its battery delivers up to four 
hours of talk-time, the best in its class. It’s 
also packed with features such as a built-in 
vibrating call alert, a 250-name phone- 
book, and an amazing caller ID feature 
that allows you to distinguish callers by 
ring tones. Best of all, the T18 fits in your 
shirt pocket. So no matter where you are or 
what you’re doing, you can be sure to 
make yourself heard. 


The Ultimate 
(^-Everywhere™ mobile phone. 



FREE OFFER A $79 value! 

Receive Paragon FoneSync™ Software 

by mail when you purchase an Ericsson T18. 

Now you can just drag and drop all the names and 
numbers from your computer to your mobile phone. 


ERICSSON 

www.ericsson.com/phones 


Paragon Software offer requires purchase at a participating retailer, and activation of an Ericsson phone (Model #T18) at regular price, between 1/1/00 and 6/30/00. Offer forms must be postmarked by 7/31/00. Offer 
void where prohibited, taxed, or restricted. Limit one free Paragon Software offer per name/family/address. Pictures shown are for illustrative purposes only. ©2000 Ericsson and the Ericsson logo are registered marks. 










server. 


Your dedicated server. Built to order. Managed 24/7. 
Burstable bandwidth. SmoothScaling T . M It beats 
co-location or virtual hosting in any language. 

Think about it: In just 24 hours, Rackspace.com can get your 
business online with your own dedicated server, 
configured to your specifications and managed by 
our experts in our secure, world-class data center. 

• Servers online the next day, guaranteed (Linux, Windows NT, 
Solaris, FreeBSD, Cobalt RaQ) 

• SmoothScaling™—no server hardware to buy, upgrade as 
your business grows 

* Rackspace manages more Linux Internet servers than anyone else in the world. 


Leader in 
Linux Internet 
Servers* 


• Plans from $350 to $5,000 per month including bandwidth 

• No long-term commitments 

• Full root access—you keep complete control of your server 

• Data center with redundant bandwidth and backup power 
Now again, repeat: You DO NOT have to BUY or RUN 
your Web server. Find out how little per 

month you can pay for the perfect server 
solution atwww.rackspace.com. 



Scorn 


Managing Internet Servers for the World 


visit www.rackspace.com or call 800.961.2888 






ILLUSTRATION BY MARK OTNES © 2000 IPIX 



See Everything! 


iPIX lets you see across the Internet. Anywhere. Anytime. In any direction. 


spix 


Internet Pictures Corporation 

Visual Content Solutions for the Internet 

www.iPIX.com 



service 


Pictured waistlet available in yellow or white gold. Priced by waist size plus 4 inches. Starting at $750. 

Whenever the mood strikes, she'll sparkle and look fabulous in a hot new waistlet from 
Bodyflash. Silver, white gold, yellow gold or two-tone. Simple or accented with pearls, 
lapis or colored stones. The possibilities are limitless. Enjoy the fashion, passion and fun- 
where shopping on-line and customer service will always be a great experience. 




WHAT JEWELRY IS. 


www.bodyflash.com 









Carbon is a registered trademark of Samsonite. 
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CUTTING-EDGE 6TH CENTURY 


CHINESE CONCEPT OF TOTAL 


TO CREATE PERFECT BALANCE 


CUTTING-EDGE 21 ST CENTURY 


CONCEPT OF TOTAL OPPOSITES 


COMING TOGETHER TO CREATE 


PERFECT BUSINESS TRAVEL 


EQUIPMENT. A HARD SIDE OF ABS 


FOR PROTECTION AND A SOFT 


SIDE OF CORDURA* NYLON FOR 


FLEXIBILITY. PROOF, A GOOD IDEA 
IS ALWAYS AHEAD OF ITS TIME. 


<®> Samsonite 

WORLDPROOF* 


CARBON 2010. THE NEW GENERATION OF BUSINESS TRAVEL 


















Bunting’s Window. The in-flight video presentation starring Mark Bunting - 
trusted by millions for information on technology products and services. 
Bunting’s Window puts your company front and center for three full minutes 

You can feature your company for a full month on Bunting’s Window - for 
less than the cost of half a page in The Wall Street Journal for a single day! 


We’re booking for next month’s features right now. Contact Tom Hoitsma 
at SKY-TV 214-741-3931 or TomH@skytv.net for more information or a 
free sample videotape. 


The Wall Street investors and technology purchasers you’d love to reach 
have one thing in common: They fly. A lot. And there’s simply no better place 
to pin them down than in an airplane. So how do you reach them? 










pay 


my b i 


I I s 


com 


The most powerful bill-paying tool 
ever created/ 


in 

There's only one thing better than a stack of bills 


Receive and Review 


r 

raa 

Pay 



neatly arranged on your desk. 



Offer expires June 30, 2000, 


A stack of bills neatly arranged on your desktop 


Your life is cluttered enough without a stack of bills to trip you up. With PayMyBills.com , you 
can receive and pay all your bills online. We'll even send you reminders when payments are due. 
All backed by our 24-hour customer support representatives. And instead of being flooded with 
hard copiesit's all filed neatly away on your desktop. Log on today and find out how great 
a truly paperless society can be. 


Sign up now at www.paymybills.com/wr to take 
advantage of a limited time offer!* 
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[welcome to the middle ground] 
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Envy. Pride. Lust. Jealousy. Hope. Disappointment. What else is going on in your relationship? 
Chat with people who’ve been there, who are there or who will be there. Visit XseeksY.com. 


Xseeksy.com 

The online relationship network 


2000 XseeksY.com, Inc 




















s, Inc. Al! rights reserved. BMC Software, the BMC Software iogos, BMC Software OnSite and 
e product or service names are registered trademarks or trademarks of BMC Software, Inc. A055C001 



BMC Software 
Assurance 2000 
Conference 


Las Vegas 
May 21-26,2000 
To Register: 

www.bmc.com/assurance2000 


You rely on the companies you do business with to be there when 
you need them. To be fast... responsive ... secure. Some companies 
work hard to make your experience a good one. How will you know? 
OnSite. The BMC Software OnSite symbol brings you assurance. 
Assurance that the highest standards for performance and the best 
technology are at work. Where will you see the OnSite symbol? 

On your favorite Web site and your most critical e-business app 
tions. When you see the OnSite symbol, you’ll know. 


800 408 4810 www.bmc.com/onsite 


Assuring Business Availability™ 
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You just don’t see it. 



You see it 



Ever wish you could see what the latest computer hardware, software and peripherals can do before you buy? 

Now you can. Introducing SeeltWork.com, the web's largest collection of on-demand video demonstrations, profiling more 
than 4,000 top selling SKU's. Plus, you can chat face-to-face via web cam with one of our unbiased experts to address 
specific questions. Best of all, it's free. So whether you're looking to buy or just want 
to check out the hottest new computer gadgets, don't make your decision until you 
SeeltWork.com - The next best thing to a live demonstration. 

SeeltWork.com is available for syndication. For further details contact Jeff Vogt at 
JeffVogt@SeeltWork.com 



.com 





Optimize your online advertising revenue by becoming a Flycast Affiliate . 

Now, there’s a way for your Web property to make money that’s so simple, you can do it in your sleep. 
Literally. Being a Flycast Affiliate means you can tap into our expertise and experience to fully maximize 
your site’s revenue - through banner ads on our CPM-based and cost-per-click networks, email newsletters 
or e-commerce. There’s no exclusives. No hassles. Just a whole lot more money in your pocket. So make 
your site work day and night, so you don’t have to - call 1-877-FLYCAST, and Get Optimized! 


v!*/ jf 

flycast* 

Get Optimized 


FLYCAST NETWORK™ FLYCAST CPCnet™ FLYCAST VALET™ FLYCAST eDISPATCH™ FLYCAST MEDIANET™ FLYCAST DIGITAL DM™ FLYCAST INTERNATIONAL™ 


2000 Flycast Communications Inc. 
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Mike McClie, in “Capturing Eardrums.” page 246 





















































































Solutions for Automating 
Corporate, E-Commerce, and 
New Media Portals 


There’s a name for the Web pages, emails, and documents overwhelming your company: 
e-mess. And buried in the e-mess is business-critical information - the currency of the 
information economy, Fortunately, there’s a way to make sense of it all - automatically. It’s called 
Autonomy® The only solution that personalizes, categorizes, links, and delivers the gold buried 
in your e-mess. No more manual tagging. No more junk-laden keyword searches. Just critical 





Manage your e-mess. 



information delivered instantly and automatically. Reduce costs, optimize efficiencies, and clean up 
your e-mess. Get the only solution that automates your e-world - Autonomy, www.autonomy.com 

Manage your e-mess. Call 1-877-243-9955 to get a free demo CD and 
information on a seminar in your area. 


ij, w ^ # 


AUTOMATING THE INFORMATION AGE • 


Autonomy *• 
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SEE INSIDE TO LEARN MORE ABOUT RELIABLE IBM PRODUCTS^ 



I GET 

WHAT I NEED 

TO RUN MY 
BUSINESS BETTER 


DIRECT 
FROM IBM 


GET THE TOOLS YOU NEED when you’re a 
business on the go. Thin, stylish and powerful, IBM 
ThinkPad® notebooks make the perfect travel com¬ 
panions. They’ll go with you anywhere and make it 
easy for you to stay in the loop. 

HELP MAKE EVERYONE IN THE OFFICE 
MORE PRODUCTIVE. IBM PC 300®GL, Small 
Business Series desktops come preloaded with 
leading business productivity tools, including 
Artisoft® i.Share. This convenient software allows up 
to ten users to share a single Internet connection. 1 

FIND THE PERFECT MACHINE FOR YOU. 

IBM offers plenty of configurations to choose from, 
so you’re certain to find the ideal systems for you 
and your staff. You can customize your technology 
with IBM accessories and upgrades. Whether you 
buy direct from IBM or through an IBM Business 
Partner, you’ll find the tools you need to run your 
business better. 

GET FREE ADVICE AND INFORMATION. 

Talk to a small business advisor or go to the IBM 
Small Business Center Web site to learn more about 

the IBM small business program - tools, 
e-business solutions, world-class service and 
support priced right for every small business. 
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220 Hello, World 

Imagine a machine that speaks your language 
- and translates it for those who don't. 


222 Communication Breakdown 

Under the hood of Verbmobil, a speech-to-speech 
engine for travelers. By Matt Steinglass 


234 Universal Translators 

Mapping machine translation R&D hubs worldwide. 
By Carl Zimmer 


236 Say Anything 

A guide to speak performance. By Paul Spinrad 


PLUS Sites+Sounds 

Your tearout Web directory. 


240 High Trek 

Blizzard-proof laptops, snow-penetrating radar, titanium ice screws 
- an all-new breed of technical climber is tackling Everest this spring. 
By Andrew Rice 


246 Voice of the Valley 

Tellme Networks is turning the phone into a browser that lets you talk 
to the Web. And the Web talks back. By Tom McNichol 


254 Dr. Strangelet 

or: How I Learned to Stop Worrying and Love the Big Bang 

At long last, the Relativistic Heavy Ion Collider unshrouds the beginning 
of the world - and maybe the end. By Ivan Carvalho 


256 Web Slingers 

In an open frontier beyond comics and 'toons, animators are drafting 
a low-bandwidth declaration of independence. 

By Jennifer Hillner and Jessie Scanlon 
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Talking to Strangers 

Inside the international effort to smash language barriers 
and create a borderless global marketplace. By Steve Silberman 
Plus: Machine translation's past and future - a timeline. 
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: business tools 



IBM PC 300GL, 

Small Business Series 

Leading business productivity 
and outstanding value 


Desktops 






IBM PC 300GL 

Latest technology at affordable prices 

Pentium III processor 600MHz/ 
133MHz front side bus 
64MB SDRAM • 10GB HDD 
8MB integrated graphics 
48X CD-ROM 
17" monitor (15.9" viewable) 

Integrated 10/100 Ethernet 
Desktop case 
Microsoft Windows 98 

* 1 , 479 * 

SuccessLease™ m 

for Small Business w4/MONTH 9 

CUSTOMIZE YOURS: 

64MB 133MHz NP SDRAM Memory 

$109 8 or $4/month 9 

8X/4X/32X CD-RW Internal IDE Drive 

$249 8 or $9/month 9 

48X max CD-ROM Internal IDE Drive 

$79 8 or $3/month 9 


IBM PC 300GL, 

Small Business Series 

Leading business productivity tools 
and outstanding value 

Pentium III processor 667MHz/ 

133MHz front side bus 

128MB 133MHz SDRAM • 20.4GB HDD 

32MB 4X-AGP Graphics 

48X CD-ROM 

56K V90 modem 

17" monitor (15.9" viewable) 

Microtower 

Microsoft Windows 98 

* 1 , 746 * 

SuccessLease 

for Small Business 0«#/MONTH 9 

CUSTOMIZE YOURS: 

IBM Zip 250MB Internal IDE Drive 

$179 8 or $6/month 9 

Iomega Zip 250MB 4-pk Media 

$69.99 8 or $3/month 9 

Umax Astra 4000U Legal Flatbed 
Scanner 

$349 8 or $13/month 9 


IBM PC 300GL 

Latest technology at affordable prices 

Pentium III processor 733MHz/ 

133MHz front side bus 

128MB 133MHz SDRAM • 30GB HDD 
CD-RW 

17" monitor (15.9" viewable) 

10/100 Ethernet 
Microtower 

Microsoft Windows NT® 4.0 


* 2 , 296 * 

SuccessLease 

for Small Business Ow/MONTH 9 

CUSTOMIZE YOURS: 

128MB 133MHz NP SDRAM Memory 

$239 8 or $9/month 9 

TR5 10/20GB Internal IDE Tape Drive 

$285 8 or $10/month 9 

Tripp Lite Internet Office 700VA Back-up 
Power Supply 

$179.99 8 or $7/month 9 


START HERE. 

Buy direct, contact an IBM Business 
Partner or get answers to your questions. 

1-888-ShoplBM, advantage code 7285 
ibm.com/smallbusiness7285 



Dbile Pentium III processors featuring SpeedStep™ technology, this denotes maximum performance mode; battery optimization mode is approximately 80% of maximum performance mode. 4 GB means one billion bytes when referring 
ir, and transmitting data at up to 31,2Kbps. Public networks currently limit maximum download speeds to about 53Kbps. Actual speeds depend on many factors and are often less than the maximum possible. 7 Some software may dif- 
b Part #76H0294, USB Hub Part #00I\I8215; ThinkPad Model #2644-5AU, UltraslimBay Drive Part #05K9122, Memory Upgrade Part #20L0241, UltraBase Part #05K5840; ThinkPad Model #2645-4EU, Memory Upgrade Part #20L0254, 
rt #00N9967,4-pk Media Part #00N9967, Flatbed Scanner Part /10K3596; PC 300 Model #6564-P2U, Monitor Model #65470AN, Memory Upgrade Part #33L3137, IDE Tape Drive Part #20L0549, Back-up Power Supply Part #09N3855. 
irms and conditions are provided by the third party. Amount of monthly payments based on 36-month term, full payout lease, to qualified business customers installing in the US. A documentation fee and first month’s payment due at 
ng process and options. "Weight and thickness may vary due to vendor components, manufacturing process and options. 12 Available on selected ThinkPad 600 models only; purchase must be made directly from IBM via phone num- 
oduct offerings and specifications at any time, without notice. SuccessLease and all product names are registered trademarks or trademarks of International Business Machines Corporation. Intel, the Intel Inside logo and Pentium are 
of others. ©2000 IBM Corp. All rights reserved. 




























HomePage Creator 


BUILD YOUR OWN WEB 
SITE WITH AN ALL-IN-ONE 
SOLUTION. 

IBM HomePage Creator™ is the point- 
and-click online Web site creation tool 
that puts your home page on the Web 
in hours, with IBM Web site hosting. 
Create a catalog of products, process 
credit card transactions, set up your 
own domain name - everything you 
need to conduct e-commerce. 

STARTING AT: 

$ 2 4 ■ 95/month 2 

One-time setup fee waived, 
up to $150 value. 



IBM ThinkPad 600 

Ideal balance of performance 
and portability 


Notebooks 


IBM ThinkPad i Series 1542 

NEW! All-in-one value tailored for 
small business 

Mobile Intel® Celeron™ processor 500MHz 3 
64MB RAM • 12GB 4 HDD 
12.1" active matrix display 
24X-10X 5 CD-ROM 
56K 6 V90 modem 
Microsoft® Windows® 2000 

Microsoft Office 2000 Small Business 
Edition 7 

Instant audio • Easy Launch buttons 

*1,999* 

SuccessLease™ ^ 

for Small Business #dS/MONTH 9 

CUSTOMIZE YOURS: 

IBM Compu-Plus Carrying Case 

$69.99 8 or $3/month 9 

32MB 66MHz NP Memory Upgrade 

$79 8 or $3/month 9 

IBM Multiport USB Hub 

$142 8 or $5/month 9 


IBM ThinkPad 570 

The next generation of ultraportable 

Mobile Pentium® III processor 450MHz 
64MB RAM • 6GB HDD 
13.3" active matrix display 
56K V.90 modem 

Microsoft Windows 98 Second Edition 
4.0 lbs. (6.9 lbs. with UltraBase) 10 


*2,999* 

SuccessLease $ ^ 

for Small Business 1U9/MONTH 9 

CUSTOMIZE YOURS: 

24X-10X CD-ROM UltraslimBay Drive 

$135 8 or $5/month 9 

64MB 66MHz NP Memory Upgrade 

$95 8 or $3/month 9 

ThinkPad 570 UltraBase 

$129 8 or $5/month 9 


IBM ThinkPad 600 

Ideal balance of performance 
and portability 

Mobile Pentium III processor 500MHz 
64MB RAM • 12GB HDD 
13.3" active matrix display 
24X-10X CD-ROM 
56K V90 modem 

Microsoft Windows 98 Second Edition 
4.9 lbs., slim 1.4" profile 11 


$ 3,099 8 (reflects $200 discount) 12 

SuccessLease 

for Small Business 109/MONTH’ 

CUSTOMIZE YOURS: 

64MB 100MHz NP Memory Upgrade 

$95 8 or $3/month 9 

SelectaBase 600 

$179 8 or $6/month 9 

Li-Ion Spare Battery 

$209 8 or $8/month 9 


Refer to advantage code 7285 to confirm our latest pricing. 


Internet access charges may apply. 2 Price shown is for the HomePage Creator Basic Plan. Other plans and prices may vary. Offer expires 6/30/00. 3 MHz denotes microprocessor internal clock speed; other factors may affect application performance. For Intel I 
to hard drive capacity. Accessible capacity may vary. Variable read rate. Actual playback speed will vary and is often less than the maximum possible. 6 These modems are designed to be capable of receiving data up to 56Kbps from a compatible service provi 
fer from its retail version (if available), and may not include user manuals or all program functionality. 8 Prices shown are prices available from IBM directly; reseller prices may vary for ThinkPad Model #2621-542, Carrying Case Part #33L3850, Memory Upgr; 
SelectaBase Part #12J2467, Battery Part #12J2464; PC 300 Model #6563-88U, Monitor Model #65470AN, Memory Upgrade Part #33L3136, IDE Drive Part #33L5019, IDE Drive Part #33L5001; PC 300 Model #6564-R3U, Monitor Model #65470AN, IDE Drive F 
IBM price does not include tax or shipping and is subject to change without notice. 9 SuccessLease is offered and administered in the US and Canada by third-party providers of business financing who are approved by IBM Global Financing. All SuccessLease 
lease signing. All taxes are additional. Other terms and financing structures are available. Offer may be withdrawn or changed without notice. Options must be leased with system unit. '“Includes battery; weight may vary due to vendor components, manufacti 
ber or Web site listed in this ad. May not be combined with any other rebate; IBM reserves the right to withdraw or modify this offer without prior notice. Offer expires May 31, 2000. All products ship with an operating system. IBM reserves the right to alter 
registered trademarks and Celeron and SpeedStep are trademarks of Intel Corporation. Microsoft, Windows and Windows NT are registered trademarks of Microsoft Corporation. Other company, product and service names may be trademarks or service mark 
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Covers add weight Weight is bad, 


If you like the sane stuff we do, check out 
the new MR2 Spyder at isthistoyota.con. 
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57 RANTS & RAVES Reader feedback 

69 ELECTRIC WORD Eye-popping 
85 FETISH Technolust 


MUST READ 

91 DVDecryption ... 

98 Dosing with microdots ... 
102 Ad-uenture capital ... 

PLUS: Ask Dr. Bob, People, 
Jargon Watch, Under the Hood 


COLUMNS 

114 Re-Energizer The fast-spinning flywheel is about to 

revolutionize the way we store energy. By Charles Platt 

136 One Nation, Interconnected Digital Citizen 2000 

- an exclusive report. By Karen Breslau 

156 Terence McKenna’s Last Trip Looking back at the 

altered statesman's psychedelic techno rap. By Erik Davis 

171 03 I 111 E E0 EE3LF Callaway's aerospace engineers aren't the only 

rocket scientists on the golf course these days. By Chris Lewis 

188 Act 2.0 Think experience doesn't count for much in the dot-com 
economy? Meet a guy named Lee lacocca. By David Wallis 


105 INF0P0RN Rawdata 


269 STREET CRED Consumer reviews 

Including Perfect Dark, the Digita cam OS, Conspiranoia!, and more ... 
Plus: Music, Just Outta Beta, ReadMe 

282 BEST Great stuff - tested and approved 

Night spotting scopes, ruggedized laptops, and caller ID phones. 

285 NEW MONEY Our guide to personal finance 
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Tl DSPs. 



The digital world is changing our lives. And the rate of change is accelerating. We invite you to exploit it. With Tl 
programmable DSP. • Tl programmable DSP is hardware and software integrated into a technology. A technology that allows 
one phone line to speed voice, video and data simultaneously. A technology that's also compatible with 56K, ADSL and cable 
modems. • More important, it's a technology that is always connected to the future. As newer generations evolve, you're 
always just a software download away. So rather than retool and replace, you can simply reprogram. • Tl programmable DSP 
is also a network of third-party companies working to invent new applications not yet dreamed of. It's a broad portfolio of Tl 
analog that delivers real-time connection to the real world. It's a legacy of leadership that can give you a clear advantage. It's 
eXpressDSPTour Open Software Environment that opens opportunities. • It's the future. • Texas Instruments Digital Signal 
Processors. • Powerful. Programmable. Engines of Intelligence. ^ www.ti.com/dsp 





PERFORMANCE 


PROGRAMMABILITY 

As newer generations of products evolve, 
you're always just a software download away 


OPEN SOFTWARE ENVIRONMENT 

With code available today, you're 
able to get to market faster tomorrow. 


Application processing at a 
billionth of a second. 


eXpressDSP is a trademark of Texas Instruments. 16-9037SR © 1999 Tl 
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"My specialty is EDI. I wanted a more 
managerial role and more money. I 
announced my availability on dice so 
people coming to me would already 
know my qualifications. It was incredi¬ 
bly easy. You'll get calls very quickly. I 
had over a dozen in the first two days 
- and more interviews lined up than I 
knew what to do with. I’m very happy 
in my new job. In six months I'm 
going to click the dice again and go 
after even bigger money." 

Gary B. Dallas, TX 


l Doubled my pay In 
less Than a week. 
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What if you could fast-forward your e-commerce initiative? Electron Economy,™ with complete consulting, technology 
and management services, speeds the planning and building of back-end operations. And once up, our Internet 
Transaction Operations Network makes it fly. Open and extensible, it enables you to integrate on impulse, leverage 
assets at will and transport data and product on demand. Download the whitepaper at www.electroneconomy.com/4 
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Warning: Graphic Content 

I found it highly ironic that your 
Infoporn feature ("This Is Your 
Life," Wired 8.02, page 80) began 
with the quote from Edward 
Tufte:"Good design is clear think¬ 
ing made visible."The highly 
stylized 3-D graphs created by 
Asymptote Architecture contra¬ 
vene nearly every information- 
design principle advocated by 
Tufte - most significant, the ideal 
that design should serve the data 
and not the other way around. 

"Dumbbell," by Nicholas Jainschigg. 1 P uzzled for minutes over 

each graph, trying - and ulti¬ 
mately failing - to tease some 
meaning out of the gorgeously rendered surfaces.These graphs are 
the truest exemplars of what Tufte has called "chartjunk" that I have 
ever encountered; I hope he is able to feature them in future editions 
of his books as demonstrations of how the misuse of technology can 
decrease understanding. 

Mark Tye 

mtye@mediaone.net 


Return to Sender 

Get a special-edition Wired 
T-shirt if your postal art is selected. 

See page 315 for rules. 
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Aye, Robot 

I just read Kevin Warwick's article ("Cyborg 1.0," Wired 8.02, 
page 144) and am quietly at peace. I am astounded by his 
vision and achievements. Kevin and his wife, Irena, should 
be applauded for their courage. I have known since I was a 
kid - when I sat around reading Bradbury, Anthony, Pohl, 
Niven, and especially Asimov's /, Robot and his Foundation 
series - that someone would one day interface the human 
brain with computers. I did not, however, think it would 
happen in my lifetime. 

Warwick shouldn't denigrate himself for not being in the 
category of people like Bell, Lindbergh, or Kennedy. His 
efforts will change history at least as much as theirs have. 
David L. Rice 
drice10@bellsouth.net 


I applaud Kevin Warwick for 
pursuing this line of research - 
and especially for his personal 
involvement. In the technology 
industry, I have often heard the 
expression "We are not talking 
about solving world hunger." In 
the case of cyborg technology, that 
statement may no longer apply. 
Terry Parsons 
tarlton@mindspring.com 


Warwick has every right to carry 
out his experiments. However, 

I question the new frontier he is 
attempting to pioneer. As if we 
haven't already had exceptional 
blows to privacy, now we have to 
worry about "electronic telepa¬ 
thy." Our thoughts and emotions 
will be beamed to satellites and 
redirected to servers, where they 
will be logged and saved to disk. 

People will tap our minds as 
easily as they do phone lines. 

Hackers may get a chuckle out of accessing those 
satellites and - for example - sneaking the actions 
and emotions of animals into our brains. (Ever 
wanted to know what it feels like to be a chicken?) 

Progress is a good thing.The Internet is progress. 
Warwick's experiments are just high weirdness. 

Dan Sale 

ds2000@mediaone.net 


Adam Sandler looked great on your cover. Who knew 
that a man dumb enough to star in Big Daddy would 
be smart enough to start a cybernetics revolution? 

Russ Schroader 
russ@paraben.com 
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I was fascinated by Kevin Warwick's experiments, and wanted to sug¬ 
gest another simple one: recording his response to a poem or piece 
of music that has some meaning to him, and then sending the signal 
back to see if it alone is capable of inducing the same response. In 
the next stage of the experiment - in which Kevin's wife receives an 
implant - he could see if the signal re-creates a feeling in her of the 
original sensory input. 

What intrigues me about this possibility is that it 
might enable a very skilled artist to transmit the full 
force of his or her work to an audience. Imagine the 
ability to customize existing pieces of art. Could you 
condense the total effect of a Beethoven symphony 
down to a single second? 


A salute to Kevin and Irena. But 
"thought-to-thought communi¬ 
cation"? Analyzing motor 
impulses traveling from the 
spinal cord to the hand can be 
valuable for developing mind- 
controlled prostheses, but the 
sensory impulses going the other 
way may be unintelligible with¬ 
out also duplicating the brain 
functions that process them.The 
raw input from the optic nerve 
does not by itself produce vision. 
Deciphering the traffic between a 
parallel port and a printer might 
tell us about fonts but is unlikely 
to reveal anything about the 
internal workings of the CPU. 
Richard V. Johnson 
rjohnsonr@mindspring.com 


Todd Silverstein 
toddsilv@wharton.upenn.edu 


Kevin Warwick has indeed developed a remarkable 
machine, one that seems to get him into the media 
at the flick of a switch. 

If I put my electric garage opener in my mouth, 
will you write an article about me?"Brian Millar: 

He's more machine than man now. See him put his 
mouth next to a plate on the wall, and pow! the 
door opens. He reports difficulties in eating but says 
this is a small price to pay for becoming a cyborg." 

Professor Warwick has long been quoted in the 
British press.The more switched-on technology 
journalists over here have treated him with the 
skepticism he deserves. I am surprised and disap¬ 
pointed that Wired was credulous enough to put 
him on the cover. When will somebody pull the 
plug on this cybore? 

Brian Millar 
brian@myrtle.co.uk 


It's a shame that people aren't grasping the idea of 
chip implants as fast as they should. But often the 
general public refuses to accept such radical ideas 
(they once thought the sun revolved around the 
Earth, after all).The possibilities for these implants - 
in personal identification, medical uses, and security 
- are endless. I'm a very sane person, but if I could 
make it over to Warwick's lab, I'd be first in line. 

Cory Johnson 
corwen@telus.net 

After reading "Cyborg 1.0" in the latest issue of Wired, 
I was speechless. I had not read anything truly revo¬ 
lutionary in a while, and Kevin Warwick's work has 
reinstilled my faith in science. I'll be seriously disap¬ 
pointed if Wired does not follow up on his results. 
Boris Feinstein 
highpotent@aol.com 

As a scientist, I'm fascinated by Kevin Warwick's work 
in the field of cybernetics and by the potential it 
offers. I currently work with computers, and one day 
I hope to see more intelligent and efficient interfaces 
between man and machine. Keyboards and mouses 
may have brought us this far, but I look forward to 
the day when direct neural input is a reality. 

Sean McDonough 
solace@fuse.net 


WIRED 


MAY 2000 




















n— 

make the data you 
need look different. 


All of your business data is valuable, but all of your business data looks the same. How 
do you find the information you really need? Well, if you’ve got Microsoft® MapPoint™ 
business mapping software, you dive right in. Using current geographic and demographic 
data, you can literally see in graphic form what wasn’t so clear before, and pull out that 
nugget you might have missed that will make your business decision the right decision. 

And MapPoint is more than just a simple data-mapping tool. You can locate your 
customers, display sales data or identify emerging trends and opportunities in your 
business. And whether your data comes from a pile of paper or a Web site, MapPoint 
can take it and make it work for you. There’s never been a tool quite like it. So get in 
there and get to work. It’s amazing how different one needle can look from another. Come 
visit www.microsoft.com/mappoint and let’s get started. 

























Wired contributes sensationalism 
to the confusion of "cybernetics" 
with "cyborgs" by presenting a 
devotee of the latter as if he were 
a representative of the former. 
The reader is left with the incor¬ 
rect impression that Warwick's 
idiosyncratic passion significantly 
overlaps with the interests of 
the cybernetics community in 
general.lt does not. 

Cybernetics began with a 
recognition of the role of feed- 


I am completely blown away after 
reading about Kevin Warwick. He 
is truly a pioneer in this new and 
fascinating field - and in our new 
century.These research advances 
could unleash such potential in 
so many areas; the possibilities 
are endless. 

It's scary, yet this technology 
seems to be the next step in our 
evolution. What Warwick is doing 
is incredible and most brave. 

I think he will prevail in the 
pursuit of his goal. 

I would like to extend my offer 
to participate in such experiments, 
should he need volunteers. 

Ian M. Fintak 
ianfintak@hotmail.com 


back in goal-directed systems 

and then moved on to examine the principle of subjectivity in human 
cognition.The application of cybernetics to engineering, education, 
anthropology, biology, or even "cyborgs" is a personal choice, but for 
the author to so grossly conflate cybernetic principles with applica¬ 
tions is self-serving. 

I do not agree with Warwick's conjectures about how the nervous 
system might work, and I don't think implanting a sensor under his 
skin makes much more sense than using duct tape for the purposes 
of a particular experiment. Although Warwick has every right to his 
conjectures and experiments, Wired has a responsibility to balance 
his narrow viewpoints. 

PaulPangaro 
pan@pangaro.com 


Digital Education 

Your piece on Michael Lynch's development of Autonomy from the 
250-year-old work of the Reverend Thomas Bayes ("The Quest for 
Meaning," Wired 8.02, page 172) is really quite remarkable. Beyond the 
very exciting idea that computers can be taught to learn, contextual 
language is the strongest refutation of the typical student's question, 

Why do I have to study this? 


Brick and Morpher 

I wanted to thank you for your many articles on the 
integration of technology, information, and archi¬ 
tecture - the brick-and-mortar kind of architecture 
("Making It Morph," Wired 8.02, page 152). I think 
young architects sometimes feel that their field is 
not properly represented in the various forms of 
media used today.To have visionary architects, 
buildings, and materials featured in your magazine 
illustrates that others are interested in the impor¬ 
tance of architecture and the way it can be used to 
enhance our high tech information culture. I hope 
that the American public comes to value more the 
quality of their designed environment. 

Brett Anderson 
raskol@eagle.cc.ukans.edu 


Steel tensegrity, lenticular screens, 
and inside-out, partially sub¬ 
merged sushi restaurants -1 am 
convinced we are in the midst 
of spectacularly unexpected 
creations here.Thanks to your 
deliciously penetrating piece on 
the daring duo Elizabeth Diller 
and Ricardo Scofidio, I not only 
see the importance of first-rate 

representations of representations, but can now confidently and 
effortlessly identify distinctive works of architecture by such auda¬ 
cious and imaginative devices as inexplicable fog,TV sets glued to 
walls, and pockets sculpted by forced air. Imagine: Chocolate-covered 
pipes and "daring" critiques on the culture of surveillance could soon 
be the rage on construction sites everywhere! 

Osvaldo Valdes 
ov@earthlink.net 


It amazes me that people are 
often unaware that we are not the 
first generation to actually think 
of something. Steve Silberman's 
article should reside on every 
teacher's desk for the doubters 
who feel that a broad-based 
education is a waste of time. 
Richard Garriott-Stejskal 
rgstejskal@hubwest.com 
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High Score 

It's startling and more than a little sad that no one 
under the age of 6 might ever know what a pinball 
machine was/'Game Over" (I Wired 8.02, page 180) 
makes a point that's always worth remaking in 
today's world - that bigger/faster/stronger/more 
digital isn't always better. It would have been nice 
for pinball to have remained viable indefinitely, as 
a reminder that there are forms of entertainment 
that survive and thrive because they bring some¬ 
thing unique to the table, not because they have 
the fastest gameplay, the best graphics, or the most 
floor-rattling sound effects. 

When the ball goes airborne and smacks the 
underside of the glass - is there any better sound 
on Earth? 

Tony Granata 

tonygranata@hotmail.com 


As an avid player, I think it's sad that pinball is slowly 
disappearing. But the manufacturers share some of 
the blame. A lot of the lament about how fragile 
pinball machines are, compared with videogames, 
could be addressed by making the friggin'flippers 
and solenoids more durable. I'm also bugged by the 
extra gadgets on the playfield, placed without any 
logic. I could have used a little less Dotmation 
graphics in exchange for better play. 

Pinball didn't have to die.The trick was knowing 
that videogames and pinball require different skills 
and attract different players. 

Frederick Bosick 
kcisobderf@aol.com 


Ball and Chain 

Nice job on the Richard Saul 
Wurman story ("The Wurman- 
izer," Wired 8.02, page 160). Gary 
Wolf captured the essence of the 
TED conference - and of Wur¬ 
man. I've been to six or seven 
TEDs, and even got engaged to 
my wife onstage at one (it really 
happened the night before, by 
the water, but Richard wanted 
to replay it for the audience). 

Though these days, a lot of 
TED is focused on the star power, 
in the beginning, the conference 
seemed to be more about ideas. 
Chris Fralic 
tedologist@aol.com 


"Game Over"was interesting, though I wished for less celebration and 
more lamentation of the passing of pinball. It is a loss both for those 
of us who have, in Roger Sharpe's words,"an organic relationship" 
with the machine and for those who will never know the pleasure 
and power of the Dance. 

The average playtime for a ball is 50 seconds. Not much of anything 
can be learned in so short a time. But for those of us who play until 
the sweat pours and the muscles ache, the reward is total exhilaration 
- and the more romantic feeling that the machine, too, is satisfied. 

Jeffrey Oliver 
jo13a@aol.com 


Commercial Investment 

While reading the article on Super Bowl advertising 
("Hot Spots!" Wired 8.02, page 96), one thing became 
extremely clear to me. We are watching a major shift 
take place in advertising and marketing. Companies 
are advertising during the Super Bowl to attract 
investors - that's where the big money comes from. 
Customers seem merely to be a byproduct. 

Jon Buonaccorsi 
buonaccorsi@mac.com 


Undo 



Hope, Too: Futurci Deluxe Bubble 
Fountain (Wired 7.12, page 36), 
created by Steven Raspa and 
Aaron Wolf Baum, is a sculpture 
made of white acrylic, PVC, 
formica, wood, vinyl, bubble 
machines, sound system, and 
fluorescent lighting. ©1999 
Steven Raspa." Clearance Sale: 

A 266-MHz iMac with a 6-Gbyte 
hard drive retailed for $1,199 last 
year ("Never Say Die," Wired 8.03, 
page 234)." Rightward Shift:Shi- 
mano's Auto-D shifting system is 
pictured at right in "Wheel, Rein¬ 
vented," Wired 8.03, page 178.- 
Zzz: Recliner execs made the band 
Lazy Boy change its name to Big 
Lazy (Music, Wired 8.03, page 260). 
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NOTHING ATTRACTS LIKE REAL MEDIA. 

When you’re looking to attract an audience of online travel purchasers, Real Media is a stroke of genius. Our global network of over 1,000 premier Web 
sites includes some of the most popular travel sites on the Internet, such as eTravelplan.com, AfriCam.com, and Rain or Shine, to name a few. Plus our 
extensive network of America’s Interactive Newspapers™ offers specialized travel content that reaches travel purchasers right where they live. To find out 
more, just give us a call, or e-mail us at attraction@realmedia.com. And learn how to pick up educated, upscale travelers with one broad stroke. 

www.realmedia.com 

New York 212-725-4537 • San Francisco 415-643-5071 • Chicago 312-384-0000 • Dallas 972-387-5997 • Miami 305-670-0234 

















Introducing Shutterfly.™ Delivering 35mm-quality pictures from your digital camera. 


Upload your digital pictures to 
.4 Shutterfly.com. (We 
ensure privacy with our 


secure servers.) 


Let US create gorgeous prints from 
\ Jy the pictures you select. (We 
optimize color and sharpness 
with our VividPics™ technology.) 



35mm-quality prints—ready for 
frames or photo albums. We’ll 
mail them directly to you or your 
friends and family. 


Shutterfly.com 


Visit today for free trial pictures. 
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Somebody up there likes you. Like guardian 
angels, the Global Positioning System satellites 
help to land planes safely. Find ships that are 


lost at sea. And get you and your rental car back 


to civilization when you've taken an ill-advised 


shortcut. Test systems from Agilent make sure 


every GPS satellite works once it's up there. 


It's good to have friends in high places. 


• • • 

• * • 
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Agilent Technologies 

Innovating the HP Way 


Agilent Technologies is a subsidiary of Hewlett-Packard Company, www.agilent.com 
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The BMW Z9, which makes its US debut at the 
New York International Auto Show in late April, 
has all the flashy tech and ultra styling you'd expect 
in a concept car.The sports coupe introduces 
neon taillights and a James Bondian double-door 
system - a conventional door opens to the front 
seats, or the entire side panel gull-wings upward 
to let four passengers dog-pile in. More important, 
the car offers a glimpse into the near future 
of BMW's human/machine interface. The dial 
speedometer and tach remain behind the wheel, 
while the GPS, entertainment functions, and other 
settings move to a central panel controlled by a 
push button. There are roughly 700 functions 
running in cars today, says design chief Chris 
Bangle, and that number will only increase. 
"Some companies want to turn cars into offices," 
he says.'Our challenge is to help people manage 
information flow in a way that doesn't diminish 
the thrill of driving." - Jessie Scanlon 









Look closer. This scene from Dinosaur - part 
photo, part photo-realistic CG - is a first glimpse 
of what may be a new kind of animated film. 

While Toy Story 2 and similar movies have 
sprung entirely from computers, Dinosaur, com¬ 
ing to theaters May 19, began with live footage 
captured by globe-trotting camera crews. Back 
at Disney's new digital studio, CG artists created 


onscreen models of the iguanodon hero, Aladar, 
and his prehistoric pals in such detail that even 
the most distant characters are always ready for 
a close-up."Our real backgrounds drove every¬ 
thing - how we animated, how the skin and 
muscles moved, the intense amount of detail in 
the skin textures," says producer Pam Marsden. 
"It was great, and it was hell." - Ron Magid 
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Off-the-shelf wasn't an option for filmmakers 
Matt (left) and Dan O'Donnell, who couldn't find 
commercial software with the shading and facial 
animation tools they wanted for their 3-D short, 
Officer Down. So the 27-year-old twins learned 
to code, then wrote their own proprietary Java 
app called Mexico, which uses natural-language 
parsing technology to animate scenes, cutting 
about 90 percent of the usual steps. (Check it 
out at www.cicada.net.) "The characters respond 
to stage direction," says Matt."You create a 
model, and you say,'Snookie: Walk to Captain,' 
and it will compute the subanimations." 

The O'Donnell brothers, who both earned a 
master's in engineering, have taken on Web- 
design and programming gigs for the likes of 
Silicon Graphics and flooz.com to support their 
film habit. They'll finish their first full-length 
feature this year. - Jennifer Hillner 































Johnston & Murphy proudly marks its 150th 


anniversary through a partnership with 
Jazz at Lincoln Center. From April 9th - 
May 19th, 2000, Johnston & Murphy will 
support the Lincoln Center Jazz Orchestra 
with Wynton Marsalis as they take style 
and rhythm from coast to coast. For 


more information on tour dates, visit 


www.jazzatlincjylncenter.org. 


Johnston & Murphy 


Lincoln Center 






Once upon a time, it took things like real estate 
and factories to quicken Hong Kong's pulse. But 
when a new Netco called "the Tom" floated its 
IPO in February, hundreds of thousands of would- 
be investors clamored for shares, and the police 
were brought in to control the chaos. Ever versatile, 
the black market sprang to life: Outside IPO- 
designated banks, elderly women hawked share 
applications alongside dried fish and joss sticks. 

Currently little more than a domain name, 
tom.com promises to be "the leading multilingual 
China-related new media megaportal." But the 
startup's real asset is its pedigree:Tom is the 
debut Web venture of Li Ka-shing, the Hong Kong 
tycoon who can send the Hang Seng Index 
plummeting with a sneeze, and father of Richard 
Li, Asia's new chief media visionary who founded 
Pacific Century CyberWorks. For a city that turns 
deals in its sleep, this mass hysteria is proof that 
the paradigm has not only shifted, it's doing a 
drunken belly dance. - Thomas J. Campanella 
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customized trip info e-mailed to you 
customized weekly fare deals e-malled to you 
customized service to you as a customer 


delta-air.com 



When Lucas Digital's Skywalker Sound upgraded its 
scoring stage from analog to digital, technicians 
found that higher fidelity was a double-edged sword: 
The system captures pesky aural interference, like 
stray radio frequencies and ambient machine noise. 

"The dark side of digital recording is that engineers 
are often pushed into realms where the technology 
doesn't exist," says Aaron Reiff, a Skywalker engineer. 
"We have to invent it ourselves." Reiff devised a 
unique grounding system to eliminate uninvited 
sounds from the mix. His hack includes two NASA- 
grade electrolytic grounding rods and 300 feet of 
f|§ ||gm- braided copper wire, laid in a grid beneath 
Wo floor. "As soon as we finished the project and 
turned orirthe speakers," Reiff says,"it was like, 
wow."- David Jang 
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Now you have the technology to 


work 


during your vacation. 


Does that mean you’ll be doing more work, 


or taking more 

vacation? 



Where do you want to go today? 



In today’s digital economy, the boundaries 
between work and free time are blurred. Which 
is why we created Microsoft® Windows® 2000 
Professional. It offers a whole new level of built-in 
mobility that lets you work whenever you want, 
from wherever you are. In fact, according to 
an independent survey by Sunbelt Software, 
Windows 2000 Professional is three times more 
reliable than Windows 95 and 98. Not only does 
it combine the reliability of Windows NT® with the 
familiar and easy-to-use Windows environment, 
it also supports Windows file protection and 
self-healing applications to keep you up and 
running. And with advanced mobility features like 
plug’n’play, hibernation mode, smart battery 
power and offline files, taking your office on the 
road with you is easier than ever. So, does the 
future of business mean work will become more 
like vacation, or vice versa? With the reliability 
and mobility offered by Windows 2000 
Professional, the decision is yours. To learn more, 
go to: www.windows2000anywhere.com 



MicrosoQ: 

Windows 2000 



Professional 

III The Business Internet I starts here 


© 2000 Microsoft Corporation. All rights reserved. Microsoft, Windows, Windows NT, the Windows logo, and Where do you want to go today? are either registered trademarks or trademarks of Microsoft Corporation in the 
United States and/or other countries. Other product and company names mentioned herein may be the trademarks of their respective owners. 




Tia Fong with a “friend”on her 
hotel room balcony in Prague. 



Film or digital photography. Free processing. Create online photo albums. Share via the Internet. Pay only for the pictures 
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Smile. 


you love. Get the best prints you’ve ever seen of the stuff you never want to forget. Happy? www.ofoto.com. 
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By Paul Spinrad 



Come Fly Away 

Mosquitoes are a beautiful part 
of our delicately balanced eco¬ 
system. Just not in my backyard. 
Unlike regular bug zappers, which 
lure their prey with heat and light 
alone, the Dragonfly adds C0 2 and 
Octenol, exhaled-air components 
that make this electric-powered 
mosquito motel give off the air 
of an all-you-can-eat blood buffet. 
That is, until the little buggers 
get close enough for the micro¬ 
processor-controlled electrostatic 
panel to zap them straight to hell. 

Dragonfly: $279.95. 

BioSensory: +1 (860) 423 3009, 
www. biosensory. com. 
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Record Time 

Pioneer's Japan-only DVR-1000 is the first-ever living room DVD recorder 
- think of it as an infinitely expandable TiVo. Each 4.7-Gbyte disc holds 
six hours of video, and you can re-record hundreds of times, jump around, 
dub, and edit without fighting tape's transport delays. For now, these 
DVDs won't run on most other players, but the next generation, available 
later this summer, will be able to swap compatibly with almost any setup. 
A US version hits store shelves in September. 

DVR-1000 recorder: $2,288; DVS-RW47 re-recordable disc: $27. 
Pioneer: (800) 421 1404, www.pioneerelectronics.com. 


Portalarm 

While you're busy building your B2B 
homepage, this wireless watchdog 
looks out for your home.The battery- 
powered passive IR motion sensor 
keeps an eye out anywhere you 
leave it, and when warm bodies pass 
by and alter the infrared landscape, 
EchoMotion phones, pages, or fires 
off an email alert - all via analog 
cellular network. Meanwhile, its 
110-decibel siren sounds the alarm. 

A secure Web page lets you view a 
log of trigger events, and a weekly 
"heartbeat" signal tells you the 
detector's still on the job. Choose a 
four-digit security code to disarm the 
system, or use the keychain remote. 



EchoMotion 1000: $299. Basic 
WatchDog network service: $14.99 
a month. EchoPort: (877) 937 
3246, www.echoport.com. 
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Candid Camera 

Eyeglass visionary Alain Mikli has been designing radically 
beautiful frames for nearly two decades, but Miklivision tops 
them all. A clip at the right temple holds a miniature video 
camera and microphone, letting the wearer capture firsthand 
experiences without the psychological distancing of handheld 
equipment.The mini-CCD transmits NTSC video through a 
small cable to a battery-powered Sony DVCAM recorder, easily 
concealed inside a portfolio or under a dark, dramatic coat. 

Miklivision with recorder: $8,500. Alain Mikli: +1 (212) 

683 3388, www.mikli.fr. 





Tri-Fidelity 

Spread the low-profile, high-design components 
of the SoundSpace 3 stereo around the room, and 
visitors might never notice that they're working in 
concert. The CD-playing main unit (below, at left) 
and its opposite-side companion host the stereo's 
left and right speakers; because each operates 
independently as an alarm clock, you can have one 
for each side of the bed. Meanwhile, the displayless 
centerpiece houses the subwoofer.The minisystem's 
simple little remote looks pretty, not dorky, and the 
CD player's motorized lid is just plain fun to watch. 

Nakamichi SoundSpace 3: $500. Nakamichi: 

+1 (310) 538 8150, www.nakamichi.com. 


Self-Projection 

NEC's MultiSync VT540 makes it easy 
to project the right image both on 
and alongside the screen. At work, 
the 8.6-pound portable projector sets 
up near-instantaneously by automat¬ 
ically detecting and adjusting to any 
source and resolution you plug in, up 
to XGA (1024 x 768). For home enter¬ 
tainment, the unit's hardware video 
processing makes it compatible with 
HDTV. While 1,000 ANSI lumens gen¬ 
erate dazzling brightness, dynamic 
gamma correction brings out details 
in dark areas that most LCD projec¬ 
tors destroy. A credit-card-sized 
remote stows cleverly in the back. 

MultiSync VT540: $6,495. 

NEC Technologies: (800) 632 
4636, +1 (978) 742 8000, 
www.nectech.com. 
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In order to release your emotions, must control be relinquished as well? Not if you 
drive the Saab 9-5 Aero.The high output turbo generates a massive 258 ft.-lb. of torque 
And yet, the car keeps its composure with a firm performance-tuned suspension and 
aerodynamics that help enhance stability on the road. Let your emotions run wild. 


www.saabusa.com 
1 800 SAAB USA 





Chairfoil 

Now your seat cushion can be used as 
an aviation device. Designer Walter 
Craven's Camel turns a textbook 
cross-section of an airplane wing into 
a comfortable chair. With stainless 
steel legs,aluminum side plates, a 
poplar back, and a maple-finished 
plywood body, the Camel is strong, 
warm, and lightweight enough to 
travel gracefully from room to room. 

Camel: $1,500. Blank & Cables: 

+1 (415) 648 3842, 
www. blankandcables. com. 


Borderless Economy 

Dialing IP-style just got easy. Simply hit # before you punch in a number 
on your plain old telephone, and InternetPhoneWizard lets you do an end 
run around long distance charges - without the ubergeek headphones. 
Linking phone and computer via USB, the box uses voice-over-IP tech 
previously limited to PCs and special phones, plus its hardware-based 
compression improves the sound. You need to sign up with an Internet 
telephony service provider (ITSP), but there's typically no monthly fee, 
and rates are lower than international savings plans for most countries. 

InternetPhoneWizard USB: $149.95. Actiontec Electronics: (800) 

371 0442, www.actiontec.com. 


All Aquiuer 

Pulley-driven twin-cam compound 
bows had their day. Now Olympians 
and hunters alike are returning to 
classic recurves like the Hoyt Axis. 

At the center of this 68-inch compe¬ 
tition bow, a 25-inch aluminum riser 
with an adjustable, slip-on wood 
grip anchors a smooth release, while 
precisely weighted balance points 
reduce vibrations. Detachable lock¬ 
ing carbon-fiber limbs help propel 
arrows at speeds of up to 250 feet 
per second. Some hunting bows 
may shoot arrows faster, but none 
more precisely. 

Axis with FX limbs: $1,100. 

Hoyt USA: +1 (801) 363 2990, 
www.hoytusa.com. 
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May Day UK 
All the Rage 

PROTEST Will May Day 2K be the 
beginning of the end for 
the global technoligarchy? Or will it 
turn out to be just another carnival 
against capitalism with a few broken 
windows? We'll find out when May 
Day 2000 hits London for a four-day 
run, beginning April 28. 

Stoked by the World Trade 
Organization protests in Seattle, 
May Day 2000 organizers vow to 
paralyze London's financial district. 
The gathering is about as organized 
as anarchists get, with activist work¬ 
shops,"into-the-night discussions," 
a film festival, and a Critical Mass 
bike ride, all culminating in a large- 
scale show of force May 1 "to cele¬ 
brate our diverse struggles against 
capitalism, exploitation, and the 
destruction of the planet." (See 
www.mayday2000. org. uk.) 

In the months leading up to the 
action, organizers have had their 
hands full keeping disaffected fac¬ 
tions together.The official subtitle 
of May Day 2K had to be changed 
from "anarchist" to "anti-capitalist" 
when groups complained the first 
name wasn't inclusive enough.The 
Socialist Workers Party has been 
asked not to show up at all, out of 
fear the group would try to further 
its own aims. 

The action has already lost John 
Zerzan, its one marquee player from 
North America (Eugene, Oregon, to 
be precise).The anarcho-primitivist 
writer and friend of the Unabomber 
says he's not going, adding crypti¬ 
cally that London may not be the 
place to focus on."There will be 
actions,"says Zerzan."There will be 
an offensive in various places. It is 
going to be an interesting spring." 

- Brian Alexander 
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DVDecryption on Trial 

OPEN SOURCE Andrew Bunner has no idea how 
to decrypt a DVD. In fact, he’s 
not even a hacker. So why is the San Francisco-based 
e-merchant - along with 20 other individuals and 500 
John Does - a defendant in a trade secrets lawsuit 
being brought by the DVD Copy Control Association? 

The short answer: Bunner, 22, used his personal 
Web site to mirror the source code for DeCSS, a 
Windows program that can decrypt the scramble 
system used in DVDs. DeCSS was first posted online 
in October 1999 by Jon Johansen, the 16-year-old 
Norwegian who’s now a hacker cause celebre after 
authorities raided his home in January. The intent 
of DeCSS, according to Linux advocates, is simply to 
reverse-engineer DVDs - a process protected by case 
law - in order to build a Linux DVD player. 

In December, the DVD CCA filed suit in California 
against Bunner and the others, claiming that posting 
- and even linking to - DeCSS code reveals trade 


secrets and promotes DVD piracy. (A similar case 
is being pursued by the Motion Picture Association 
of America in New York.) As evidence, the plaintiff 
quoted comments from offending sites mocking the 
DVD CCA’s lawyers as “trained weasels.” The associa¬ 
tion won a preliminary injunction in January. Bunner 
has appealed, and expects a ruling by summer. 

Despite the suit’s claim, the code is hardly a secret: 
DeCSS circulated for months before the suit was filed 
- and still does. “As far as stopping people from hav¬ 
ing their own open source DVD player, that’s a lost 
battle,” says Bunner. Open source advocates say that 
the suit’s real purpose is to intimidate makers of 
Linux DVD players. (More at www.opendvd.org.) 

Lawyers for the plaintiff maintain that if the 
injunction holds, they’ll use it to shut down any 
and all DeCSS sites. “I’m not going to tell you our 
methods,” says DVD CCA counsel Jeffrey Kessler, 

“but we’ll be out there looking.” - Evan Ratliff 
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electronic communications are carried over commercial networks (Aegis Research Corporation} 4 DOD networks experienced 18,433 electronic intrusions in 1999, triple the number of the 




Community Reporting 


EXPERT SITES 


Jonathan Glick, co¬ 
founder and CEO of 


WePick, a New York-based Web service 
that launches in May, wants to steal 
customers from his former employer. 
That’s quite an ambitious goal, when 
you consider that Glick used to work for 
The New York Times. WePick lets users 
create a team of “editors” to gather 


information on topics that interest them, 
creating a topical expert site that Glick 
believes will give newspapers a run for 
their money. 

Visitors to WePick can start a 
“Pickteam” dedicated to any topic 
- gourmet vegetarian food, for 
example - and then recruit an edit 
team from friends and interested 
surfers. Team members use a 
browser add-on to select sites 
and pages they find relevant. Like 
newspaper staffs, WePick teams 
will have a hierarchy of editors, 
with each founder serving as the 
editor in chief and others serving 
as deputies. Editors who don’t 
produce can lose their underlings 
to other managers. 

In beta-testing the product, 
about 30 WePick employees and 
their friends created an editorial 
team dedicated to gathering news 
about technology. Within days, 


the team managed to aggregate and 
annotate hundreds of relevant stories. 
Soon, the competitive juices began to 
flow: “I was looking at CNET constantly,” 
Glick says. “I wanted to make sure we 
were scooping them.” 

Teams can also earn money by mak¬ 
ing what amounts to mini ecommerce 
deals, scoring a small referral fee when 
a member links to a participating 
site. The kickbacks keep team 
members active, but they also 
raise questions about editorial 
integrity. Glick promises to label 
all sponsored picks and post the 
referral fees team members are 
earning. Also, team leaders can 
opt out of sponsored listings. 

“You can decide that you just 
want to get money from banner 
advertising, and not take any 
ecommerce revenue,” Glick says. 
“That makes it a fairly pure edito¬ 
rial team.” 

Team founders who choose to 
accept ecommerce deals can 
decide how the revenues are dis¬ 
tributed among members. That 
makes WePick resemble multilevel 
marketing organizations such as 
Herbalife International. 

“Well, you don’t have to buy products 
and store them in your garage,” says 
Glick. “WePick is more like a multilevel 
editorial organization.” - Scott Kirsner 


Dear Dr. Bob: I wrote The Firm on my 
old Selectric, but since then I've been 
using a Mac to write screenplays. 

I've used several screenwriting soft¬ 
ware packages, but they're hard to 
customize and I wind up fiddling with 
the preferences too much. Is there 
a better way? - Robert Towne, Los Angeles 


Would Jake Gittes,the star of your classic Chinatown 
script, have used off-the-shelf software to type up his gumshoe 
reports? No, sir. Real men use macros, the little programs in your 
word processor that follow your moves once and repeat them 
automatically from then on. Whether you're typing your script 
in Microsoft Word or Corel WordPerfect, macros can perform all 
the formatting you need - margins and placement for scene 
descriptions, slug lines, character names, and dialogue. (I'm sure 
you know the specs for scripts, but they're also on the FAQ page 
at www.teako170.com.) Just turn on the macro recorder under 
the Tools tab, enter the formatting changes for the section, and 
map the new shortcut to one of the function keys on the top 
row of your keyboard.Tweak to taste. Fade to black. 

Got a tech question? Ask Dr. Bob at askdrbob@wired.com. 


Chicks-and-Mortar 


WEBCASTING Victoria's Secret 
is back with 

another webcast May 18 - and this 
time the company promises more 
revelation and less frustration.The 
company's last webcast, advertised 
during the 1999 Super Bowl, ended 
in disaster when the site crashed 
from an overload of more than 1.5 
million visitors. 

Daunted by the sheer numbers 
victoriassecret.com has upgraded 
its technology for the upcoming 
fashion show, to be brought to us 
live from the Cannes International 


Film Festival.The intimate apparel 
powerhouse has improved its 
server facilities - increasing band¬ 
width and inking a multicasting 
deal with YahooiBroadcast - and 
claims its servers can support 
10 times more traffic than before. 

Plus, says Tim Plzak, director of 
advanced technology planning for 
Victoria's Secret,"you'll be able to 
watch the fashion show on one side 
of the screen and see product infor¬ 
mation about the fashions on the 
other side." 

The dozen or so viewers actually 


shopping for lingerie will no doubt 
find the product information very 
helpful. - Brad King 
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Never before has the Internet been more uniquely poised to make a difference. That's 
why Nortel Networks™ is building the new, high-performance Optical Internet 
with 99.999% reliability and a design that offers a higher level of quality and 
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previous year (Defense information Systems Agency) 4 More than 17 million people in the United States have the skills required to commit some form of ecrime (Interpol) -4 Almost 



Casting the Net 

ENTERTAINMENT Tinseltown's wheel-and-dealers may 

have caught the dot-com bug, but much 
of the business of show biz is still done the old-fashioned way. 

"In this industry, it's still 1997 and they're just getting around 
to email," says Scott Globus, co-owner of casting.com, a San 
Francisco-based online casting agency. Directors and producers 
can log on to casting.com and conduct an electronic talent 
search rather than sort through binders stuffed with 8-by-10 
glossies.Talent can be searched by gender, ethnicity, hair color 
(including "green, etc."), hair length ("bald, shaved, receding, 
long"), and union status. Actors pay the agency $20 a year to post 
their photos and vital stats, but the real revenue comes from the movie 
companies that make use of casting.com's database. 

"People are getting booked right off the site, without an audition," says cast- 
ing.com co-owner Maria Ray. However, the agency still holds live auditions for 
clients who want to see the merchandise in person. At a recent cattle call, the 
firm's lobby was filled with scruffy, air-guitar-playing actors competing for the 
role of rock 'n' roller in an ad campaign for the satellite delivery service iBeam. 

The site casts for productions in LA and the Bay Area, and is talking with 
partners and investors about taking the business national. It's also gearing up 


for a broadband service that will allow clients to see and hear casting.com's 
3,500-plus actors in action. Other contenders have jumped into the sector; 
Castnet.com and talentworks.com also charge actors to post their headshots 
and resumes. 

So far, casting.com's biggest obstacle has been the entertainment industry's 
reluctance to embrace technology."! thought all we had to do was say'casting 
.com'and people would flock here," Globus says."But we'd go see agents and 
find they were still tracking their clients on paper." 

Josh Silver, co-owner of Jericho Entertainment, an LA film production and 
artist management company, typifies Hollywood's digital laggards - he began 
using email only last year. Silver says he doesn't use the Internet for casting, 
and notes that only a very small percentage of his colleagues are even online. 
"I'm on the phone all day," Silver says."That probably won't change." 

- Jenn Shreve 



This Year’s 
Nominees for 
Best Award 


INDUSTRY STANDARDS The Webby Awards - 

the self-professed 

Oscars of Net award shows - throws its fourth annual 
bash May 11 in San Francisco. But with more than 800 
award sites rolling out virtual red carpets, it’s hard 
to find anything that’s not an award-winning site. 


Among the not-so-highly coveted prizes: the Totally 
Killer Site Award ( www.reallybig.com/killer.shtml ), 
the Cowpie Award ( www.socool.com/socool/cowpie 
.html), and the Press Release Network Award {www 
.pressreleasenetwork.com/page8cl.htm). Here’s the 
creme de la self-congratulatory creme. - Evan Ratliff 


Award site 

The Webby Awards 

{www. webbyawards.com) 

Cool Site of the Year 

Awards ( www.coolsiteofthe 
day.com/awards.html) 

International Web Page 
Awards {www.website 
awards.com) 

World Best Website 

Awards ( www.worldbest 
websites.com) 

Surfers Choice Internet 
Awards ( www.surferschoice 
awards.com) 

Sound bite 

"Oscars of the Internet" 

"The Web's Original 
'Awards' Site" 

"The Most Prestigious 
and Respected Award on 
the Internet" 

"The Top of the Net" 

"Quality Is an Attitude" 

Presented 

May 11 

April 27 

April 20 

Ongoing 

August 

Judges 

International Academy of 
Digital Arts and Sciences: 
Bowie, Dyson, Lanier, et alia 

The surfing public 

International Web 
site designers and 
interactive-ad executives 

Webmasters and graphic 
designers 

Professionals from various 
sectors of business and 
the Net 

Last year's 
big winner 

www.amazon.com, 

Technical Achievement 

..... ... . . 

www.howstuffworks.com, 
Grand Cool Site of the Year 

www.princeofegypt. com, 

Best of Festival 

www.film.com, 

Gold Award 

www. kelly services, com, 
Surfers Choice Site of the Year 

Award¬ 

winning 

feature 

$50,000 goes to the winner 
of this year's SFMOMA 
Webby for Excellence in 
Online Art 

Last year's ceremony 
featured Robin Leach, 
a trapeze artist, and 
someone dressed as 
a blue transvestite bunny 

Judges honor obscure 
sites - e.g.,the Republic of 
Slovenia's ( www.sigov.si ) - 
that are often passed over 
by big-name awards 

All judges are previous 
World Best award winners 

—..-...— 

Site doubles as a portal 
to award-winning sites 
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slates 


Max Kellerman 


lives a boxing nut's 
dream come true. He's a lifelong fan who 
produced his own cable-access talk show 
at 16. Nine years later, he's talked his way 
into a commentator spot on ESPN 2. 


L O T H I N G 


Modern. Intelligent. Style. For store locations and information about Slates® pants, shirts and outerwear call 800-slates-1 or click www.slates.com. 
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10 percent of the 393 billion email messages sent in the US last year were spam feMarketer) 60 percent of American adults consider email a social activity, and 76 percent believe 


Last year, 19-year-old Shawn Fanning had an idea that changed 
his life: Instead of wandering the Web alone to find digital music, 
why not create an online community where like-minded listeners 
could swap MP3 files? Fanning, then a computer science major 
at Northeastern University in Boston, pieced together Napster, 
a music-sharing app that has since been attracting people in 
prodigious numbers (user-base estimates reach into the millions). 

Predictably, the Recording Industry Association of America 
has filed suit, claiming the software promotes piracy, and more 
than 100 universities began blocking access to www.napster.com 
after Napheads clogged their networks. Now running the site 
from his new office in Silicon Valley, Fanning will be touring col¬ 
lege IT departments this summer to ensure Napster is back at 
school in the fall."The bandwidth issue isn't something we can 
control entirely,"says Fanning."But there are ways to configure 
networks to limit traffic jams." - Brad King 


In July, General Motors will unveil its 2001 
Cadillac Seville, which the company calls 
"the first browser on wheels." In the driver's 
seat is Karenann Terrell, director of GM's 
e-vehicle program and the person charged 
with getting the fleet up to Internet speed. 

Her engine: The Caddy's souped-up OnStar 
service now provides a wireless Net connec¬ 
tion featuring a voice portal that reads stock 
quotes, weather forecasts, and traffic condi¬ 
tions. By year's end, the system will offer 
satellite radio - 100-plus channels of stream¬ 
ing digital sound."Sometimes they look at 
me like I'm from Mars,"Terrell says of some 
colleagues."But we're trying to change our 
entire mind-set. So it's kind of cool to work on." 
- Adam Fisher 


Killer Nap 


Fortified Wine 


Vintners have long complained about being shut 
out of the ecommerce boom by Prohibition-era 
laws. So have wine consumers."! was just appalled 
to find out that I couldn't order a bottle of wine 
online and have it sent anywhere in the country," 
says Deborah Simpson, an attorney with the 
libertarian-minded Institute for Justice (www 
.instituteforjustice.org). Simpson is litigating a fed¬ 
eral suit challenging New York statutes that make 
it a crime for out-of-state producers to advertise or 
ship alcohol to residents of New York. (Similar laws 
are on the books in 28 other states.) With about 
20 wineries shipping 90 percent of the wine sold in 
the US, Simpson says it's clear such laws benefit a 
select few."This is not about preventing unscrupu¬ 
lous sales or protecting minors," says Simpson."It's 
about protecting the wholesalers." - Jennifer Hillner 
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proper netiquette is as important as good table manners (AmericanGreetings.com) US sales of personal digital devices - including cell phones, MP3 players, cameras, and portable 



'Before I became electronically 
published," says author Leta Nolan 
Childers,"there was no interest in 
my books." Ignored by traditional 
presses, the 46-year-old South 
Dakotan signed with DiskUs Pub¬ 
lishing ( www.diskuspublishing.com ) 
to distribute her stories in HTML, 
PDF, and Palm-format PRC. Childers' 
Best Laid Plans , a comedic romance 
released last year, is the best-selling 
ebook of all time (at nearly 16,000 
copies), and even cracked barnes 
andnoble.com's top 10 ebooks list 
alongside marquee names like John 
Irving and Stephen King. The former 
legislature reporter is now at work 
on her latest novel, about her par¬ 
ents' courtship and, oddly enough, 
chickens. Look for it on e-shelves 
later this year. - Jennifer Hillner 


Pulpless Fiction 
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computers - topped $7.3 billion last year and will continue to grow by 22 percent annually through 2005 (Strategy Analytics) 4 Online prescription sales in the US will reach $1 billion by 
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a detailed weather center, and even a “farm chat” area 
where users can sling bullshit. But for the man who 
reseeded LaToya Jackson’s career, marketing doesn’t end 
there. He and his team regularly visit farm shows, show¬ 
ering the Future Farmers of America with giveaways like 
FARMBID ROCKS LOUISVILLE T-shirts. 

Farnsworth plans to plow Wall Street by year’s end, and 
some investment firms are already interested in providing 
seed money. George Dahlman, an analyst with US Bancorp 
Piper Jaffray, says there have been efforts in the past to 
connect farmers, but the expense always held things back. 
“Farmers are eager to try things that provide them with 
information,” says Dahlman. “The Web offers a whole new 
opportunity.” - Jeffrey M. O’Brien 


Dosing With Microcrystals 

lUAINiOMEDICIIUE Quantum dots - water-soluble crystals 
made of semiconductor material - 
have been around since the 1980s, when scientists thought 
they might be useful for new 
electronic and optical devices. 

But now it appears quantum 
dots may prove more promising 
in medicine. The crystals, one 
ten-millionth of an inch in 
can be dissolved in water and 
used as probes to track antibod 
ies, viruses, proteins, or DNA 
within the human body, 
light is beamed in their direc¬ 
tion, they are 

molecule-sized LEDs."Stick it 
a molecule and you can see 


where it is and what it does," says Joel Martin, cofounder of 
Palo Alto-based Quantum Dot Corporation ( www.qdots.com ). 
The nanofirm, founded in November 1998, recently raised 
$7.5 million in venture capital. 

Quantum dot technology may soon allow doctors to per¬ 
form an array of fast and inexpensive diagnostic tests. The 

company is currently working on 
a project with the National Insti¬ 
tutes of Health in which quan¬ 
tum dots are being used to 
examine tissue arrays from 
breast cancer biopsies. 

In the future, probes made to 
identify every known virus could 
be injected into the human 
body, where they'd circulate as 
continuous monitors. A visit to 
your doctor would allow them to 
screen for everything at a nano¬ 
glance. - Arlene Judith Klotzko 


Farm Aid 

PORTALS When Ted 
Farnsworth, 

cofounder of the Psychic Discov¬ 
ery Network, looks into his crys¬ 
tal ball, he sees a guy sitting on 
a tractor tapping away on his 
laptop. Farnsworth’s latest gig is 
as chair and CEO of Farmbid 
( wwwfarmbid.com ), a recently 
launched portal for farmers. 

You don’t have to be psychic 
to sense that farming is a busi¬ 
ness ripe for the efficiencies of 
the Web. About 35 percent of US 
farmers have Net access, with 
many logging on in the field 
using laptops and wireless 
modems. Farmers use GPS to keep tractors on course, 
monitor dairy-cow estrogen cycles by milk temperature 
analysis, and analyze the step patterns of cattle via ankle 
bracelets. (An increase in the number of steps means it’s 
time for some love, bovine-style: artificial insemination.) 
The agriculture industry, according to Goldman Sachs, 
will be a $1.03 trillion business by 2004, with 12 percent 
of transactions taking place online. 

With horizontal auction sites like Farms.com and verti¬ 
cals like Poultryfirst.com already established, Farnsworth 
decided to create the sector’s first true full-service portal. 
“This is not like a site for trading Beanie Babies,” says 
Farnsworth. “We all gotta eat.” 

Farmbid features farm auctions, links to wholesalers, 


\mmmm 

Slang for AT&T's pro¬ 
posed VoiceTone 
system, a universal 
messaging interface 
that will allow users to 
access the system from 
any communications 
device and simply speak 
their needs. 


5x5 Facility 


A tech sweatshop 
where workers make 
as little as $5 an hour 
toiling in 5-square-foot 
cubicles. 


Financial Parenting 


A trend among invest¬ 
ment banks to provide 
children of the newly 
rich with psychiatric 
counseling to help them 
cope with their family's 
wealth. 


Flush Rate 


A burn rate so intense 
that a startup goes out 
of business within a few 
months. 


Derivatives in Drag 


A new breed of financial 
risk-management tools 
that allow investors to 
assess a company's 
earnings volatility as 
well as track quarter-by- 
quarter or long-term 
trends. 

Tip o'the Bogart to 
Paul McFedries, 

Todd S. Brackett, 

Garth Chouteau, and 
Barry Popik. 

- Gareth Branwyn 
(jargon@wired.com) 
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Web hosting. Not everyone can handle it. 


Free your company from the time and headache of maintaining your own Web-business functions. At EDS, we take care of all your Web hosting 
hassles. From network security to 24x7 backup systems to redundant service centers worldwide. We provide you with the kind of custom packages 
that keep businesses organized and efficient. To learn more about our extensive hosting capabilities call 1-800-435-1222 or visit our Web site. 
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{Forrester Research) 4 988 mergers and acquisitions were completed in the digital media industry in 1999, a 190 percent increase over the previous year (Broadview international) ■ 


Stalking the Wild 

FINANCE If you’re a new online company looking to catch 
the eye of a venture capitalist, you could try 
squeezing another billboard ad over San Francisco’s High¬ 
way 101 or blow the budget on a prime-time spot no one 
will remember. Adman Michael Dweck insists there’s a 
better way: Become a VC stalker. Dweck, who runs his own 
New York ad agency, is presenting his Net clients with a 
chart detailing a day in the life of a venture capitalist, 
along with tips on how to assault the prey with propaganda 
each step of the way. “Every dot-com is looking to get at 
these guys, so we figured we’d be tactical about it,” says 
Dweck, who interviewed a dozen VCs about their daily 
routines. “If you know where a VC is at any given time, 
you can come up with all kinds of guerrilla approaches to 
reach him.” 

Dweck learned there are certain delicatessens on San 
Francisco’s California Street that cater to the VC crowd, so 
he arranged to plaster client advertising on the lunch 
delivery bags. He found out which bars were frequented by 
financiers, and planted actors there to yak on cell phones 
and mention the client’s name a lot. Discovering that VCs 
take certain taxi routes, Dweck left printed messages in the 
backseats of cabs. And just in case all this was too subtle, 
he also turned loose in the offices of one VC a bunch of 
T-shirt-clad trained chimpanzees bearing ads. Is any of it 
working? Dweck says one client got a $35 million invest¬ 
ment as a result of his stunts. So far, no restraining orders 
have been issued. - Warren Berger 


Ready to Ware 
Health Care 

WELLNESS Astro Teller would 
like to see people 

monitor their health as closely as they 
track their portfolios.Teller is the 
cofounder and CEO of BodyMedia 
(' www.bodymedia.com ), a Pittsburgh- 
based service that was started in June 
1998 and is launching online this fall. 

The company will sell a line of ready- 
to-wear sensors that link users to a 
companion Web site.Think of it as 
Quicken for the health-conscious. 

"Consumers want to manage their own health," 
says Teller, who has a PhD in symbolic and heuristic 
computation."But until now, it was like dieting 
without a scale." 

BodyMedia's line of "senseware" includes chest 


straps, arm bands, and 
smart rings that monitor 
the wearer's heart rate, 
respiration, skin temper¬ 
ature, caloric burn rate, 
and other physiological 
data.The information is 
wirelessly transmitted to 
a PC and uploaded to 
the company's secure 
Web site, where it's 
mapped on a personal¬ 
ized Web page. 

BodyMedia will gen¬ 
erate revenue from 
senseware sales (pieces are set to cost several hun¬ 
dred dollars each), health-related ecommerce, and 
a subscription fee. 

But Teller believes the real value of the service 
will be the ability of users to mine BodyMedia's 


database to flag potential health problems.Though 
customers' personal files will be kept confidential, 
the aggregate data will be used to uncover individ¬ 
ual anomalies that may signal trouble. 

Some competitors question BodyMedia's ability to 
turn raw data into useful knowledge."The world is 
littered with Ouija-board-and-eight-ball health care," 
says Matt Sanders, founder and chair of LifeChart, 
which markets Web-enabled health-monitoring 
products and other health care items in the US 
and Europe."We focus on measurements that are 
accepted by health care professionals and the FDA." 

For now, BodyMedia is marketing its senseware 
as a tool to promote wellness rather than as an 
FDA-approved medical device.The company is 
convinced it's on to something potentially revolu- 
tionary."The technology is a few steps ahead of 
our ability to make use of it," says Craig Liden, 
BodyMedia's chief medical officer."Our goal is to 
close that gap." - Michael Menduno 
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The Land Rover Discovery gets continuous weather reports. 

From its wheels. 


Whether you’re expecting rain, snow, 
sleet, or even sunshine, there’s one 
thing the forecast always calls for. 

The technologically advanced 
Land Rover Discovery Series II. 

It comes with electronic brake 
force distribution, a feature designed to 
balance front and rear braking for 
increased driver control. 

And with its permanent four-wheel 
drive, four-wheel electronic 


traction control, and all-terrain ABS, 
it makes the whole idea of canceling 
school because of the weather seem 



completely unnecessary. 

Altogether, few vehicles can match 
the Discovery’s precisely engineered 
systems. 

Not to mention another remarkable 
feature: a starting MSRP of $34,775! 

So call 1-800-FINE 4WD for the 
retailer nearest you, or visit us at 
www.Best4x4.LandRover.com. 

Because there’s no better way to 
ride out a storm. 


Always use your seatbelts. SRS/airbags alone do not provide sufficient protection. 


*THE STARTING MSRP OF A 2000 DISCOVERY SERIES II IS $34,775. MSRP OF MODEL SHOWN IS $41.125 AND INCLUDES DUAL SUNROOFS. LEATHER APPEARANCE & PERFORMANCE PACKAGES. BOTH MSRPS INCLUDE $625 DESTINATION 
CHARGE AND EXCLUDE TAXES, TITLE, LICENSE & OPTIONS. OPTIONAL FEATURES CURRENTLY SUBJECT TO AVAILABILITY. ACTUAL PRICE DEPENDS ON RETAILER & SUBJECT TO CHANGE. SEE RETAILER FOR DETAILS. 
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As dollars spent consuming sounds and images have swelled from 
$78 billion in 1992 to an estimated $128 billion today, Americans are 
spending more time pointing and clicking, whether their mindshare is 
being captured by cable channels or dot-coms. Where's the heat in this 
expanding multichannel, multimedia universe? The more on demand, 
the more in demand. Online's rocketing growth rate is clearly eclipsing 
all other media; the reach of old-fashioned airwaves continues to wane. 
Television, which claimed 46 percent of total hours spent with media 
products last year, seems to be holding steady, but the flat curve masks 
a drop in broadcast and a rise in cable. Once broadband takes firmer hold 
of the nation's couch potatoes, expect electronic games and home video 
to hit a course far closer to the slow descent of print. - Ted Greenwald 


400% 


400% 


300% 


300% 


200% 


Average Hours Spent Average Dollars Spent 
Annually per Person Annually per Person 


100 % 


Vertical axis = rate of change in average hours spent per person, 1997-2003 
Horizontal axis = average dollars spent annually per person in 2003 

Area of sphere = average hours spent annually per person in 2003 


100 % 


■ 100 % 


Source: Veronis, Suhler & Associates ( www.veronissuhler.com ) 


2001 


ELECTRONIC GAMES 


RECORDED MUSIC 


HOME VIDEOS 


CABLE TV 


MOVIES IN THEATERS 


ROADCAST TV 


BOOKS 


NEWSPAPERS 


MAGAZINES 


11111111 

1 

ii 

# 



■ 1 . 


Broadcast TV 

926 

- 

884 

: 

840 

- 

805 

- 

773 

- 

751 

- 

729 

- 

Cable TV 

635 

154.01 

689 

168.78 

739 

188.55 

786 

i 206.53 

822 

225.01 

854 

243.89 

881 

263.66 

Radio 

1,082 

- 

1,050 

- 

1,037 

- 

1,024 

- 

1,014 

§§ 

1,003 

- | 

992 

- 

Recorded Music 

265 

55.42 

284 

61.54 

288 

63.07 

294 

66.21 

300 

68.92 

308 

72.72 

319 

76.60 

Newspapers 

159 

50.90 

156 

51.39 

154 

51.85 

152 

52.76 

151 

53.46 

150 

54.65 

149 

55.72 

Books 

95 

80.69 

95 

84.35 

94 

88.73 

95 

93.33 

97 

98.13 

98 

102.77 

99 

I 107.13 

Magazines 

82 

38.03 

82 

38.30 

t • 

81 

39.51 

80 

40.36 

79 

41.34 

79 

42.37 

78 

43.39 

Home Videos 

50 

85.82 

56 

92.14 

57 

97.51 

60 

106.14 

62 

114.86 

64 

120.27 

66 

126.77 

Movies in Theaters 

13 

28.83 

13 

31.16 

13 

32.18 

14 

33.60 

14 

35.14 

14 

36.68 

15 

38.22 

Electronic Games 

36 

16.42 

43 

18.45 

48 

21.01 

59 

26.59 

65 

29.50 

66 

30.18 

67 

30.59 

Online 

28 

23.26 

74 

30.78 

97 

39.89 

122 

49.07 

146 

56.52 

168 

63.74 

192 

72.03 






















































































150% 


125% 


100% 


75% 



The Rise of the Robot Workforce 


The inexorable march of robots toward world domination continues - still, the closest 
you'll get today to the Jetsons' mechanical maid Rosie is a smart vacuum cleaner.Total 
shipments of new robots exceed 1 million units, with more than 720,000 in operation 
worldwide. Half reside in Japan; the rest are concentrated in the US, Germany, Italy, 
France, and the UK. The benefits of automation in industrial applications are obvious: 
speed, stamina, precision, plus tolerance of repetitive work, dangerous materials, and 
harsh environments. (Oh yes - robots also lack that pesky tendency to try to unionize.) 
Though the bulk are put to work building transportation equipment, Asia leads in 
using mechanized labor to assemble electronics, while northern Europe dedicates 
most of its population to metalwork and chemical production. Despite persistent 
human unemployment in much of the world, the robo-workforce promises to have 
a bright future in agriculture, medicine, security, hazardous waste disposal, and under- 

cq 3 anrl mitar cnaro ovnlnratinn — Tori firoon\A/nlri 




Robot Population Growth, 
1994-1998 


Robot Population, 1998 
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Are you ready to do something remarkable? 

The Internet is transforming the way you do business. To succeed in the evolving 
Internet economy, you'll need a solid Internet foundation to support tomorrow's 
growth. Epoch Internet SM helps you build that foundation with state-of-the-art 
hosting, high-speed access, and e-business solutions. Do something remarkable. 

Call 1-888-88-EPOCH ext. 8134, or visit www.epoch.net. 
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2000 Passat GLX shown. MSRP $27,655. Price excludes taxes, registration, transportation, options shown and 
dealer changes. Dealer sets actual price. Features not visible in this photograph included, leather, wood.. .basically, 
everything that makes an expensive German car fun. Minus the "expensive" part. ©2000 Volkswagen. 
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RE-ENERGIZER 

From the space station to power stations, the fast-spinning flywheel is about 
to revolutionize the way we store energy. 

By Charles Platt 


“ I ook at all these modern cars,” Jack Bitterly says with an 
L ironic smile, surveying the sedans on this dead-end street 
in Newbury Park, 50 miles northwest of Los Angeles. “The way 
they’re designed, they should be driving backward. The most 
efficient shape is an airfoil, rounded at the front and tapering 
toward the back. These vehicles are the wrong way around.” 

Aerodynamics is second nature to Bitterly. As employee num¬ 
ber 12 at the legendary Lockheed Skunk Works, he helped to 
develop the XP-80 experimental jet fighter. Later he was project 
aerodynamicist on the North American Aviation AJ-1, the Navy’s 


A 150-pound carbon- 
fiber/E-glass flywheel, 
from Beacon Power. 


first carrier-based nuclear bomber. 

Bitterly finds it equally natural to 
question the status quo. Though he 
cuts a conventional figure in formal western style, with neatly 
pressed brown pants, brown leather jacket, highly polished 
brown shoes, and string tie, he’s a quietly relentless radical. At 
81, he’s also more highly energized than people a quarter his 
age, working 50 hour weeks at a startup named US Flywheel 
Systems that he founded with the modest goal of revolutionizing 
one of the most fundamental processes in the industrial world: 
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how we store energy. 

Bitterly crosses the street to a single-story 
concrete building half hidden under a strag¬ 
gling cloak of ivy. This industrial backwater is 
so peaceful, a couple of rabbits are romping 
in the grass, while lizards bask on the curb. 

Inside, the lobby has a well-worn, low- 
budget look. His office is more tastefully 
appointed, with a framed picture of the space 
shuttle on one wall, reference texts neatly 
arrayed on wooden bookshelves, and an iMac 
sharing his desk with a clothbound volume 
summarizing the inventions of Nikola Tesla. 

He seats himself, 

ready now to explain US F, y wheel Systems 

, founder Jack Bitterly, 

why energy storage as ho|djng a 30 . pound 

we know it is about to graphite-fiber flywheel 

be seriously changed, rotor and hub. 

At first glance, this 

is not a topic to set the heart racing. Energy 
storage has about as much sex appeal as 
solid waste disposal. Yet our methods for 
storing energy have become crucial to not 
only the old economy but the new. In indus¬ 
tries from transportation to telecommunica¬ 
tions, primitive energy storage technology is 
imposing huge hidden costs. 

Semiconductor fabs, which cannot tolerate 
even momentary fluctuations in power, typi¬ 
cally rely on duplicate supplies from separate 
sources, at great expense, because they can’t 
store enough electricity to ride out an inter¬ 
ruption. Automakers have been unable to 
build a viable electric car, mainly because 
batteries don’t allow enough range, are too 
costly, and take too long to recharge. Even 
electric utility companies - supercharged 
by deregulated markets, distributed power 
generation, and accelerating demand - have 
no easy way to store electricity to meet peak 
requirements. As the business of load level¬ 
ing, peak shaving, and resource sharing 
moves to the Internet - where the overall 
energy trade, according to Forrester Research, 
could reach $266 billion by 2004 - today’s 
electric companies prepare for crunch peri¬ 
ods by installing expensive spare generating 
capacity; some even stockpile thousands of 
batteries. 

The always-on economy, by definition, 
depends upon continuous energy. Unsurpris¬ 
ingly, an uninterruptible power supply (UPS) 
- once a luxury for room-sized computer 
installations - is now a standard item both 
in home offices and all the networked tiers 



Riding magnetic bearings inside a vacuum container, 
the wheel can spin almost indefinitely. When you 
want to tap its energy, it functions as a generator. 


above, protecting servers and online service 
providers, Internet backbones, phone com¬ 
panies, and even cable TV networks. 

Industrial-size UPS systems are built 
around arrays of lead-acid batteries - a 
device that Thomas Edison would recognize 
instantly if he were alive today. These archaic 
clunkers wear out within five years and are 
unreliable even in their prime, since they 
cannot tolerate high or low temperatures. 
They fail without warning, and are an eco¬ 
logical nightmare, loaded with toxic metal. 
Yet the lead-acid battery market, according 


to the staid Battery Council International, is 
increasingly bullish. Today’s $1 billion-plus 
in annual North American sales should jump 
half again by 2003; UPS battery growth 
alone is forecast at a yearly 10 percent. 

Jack Bitterly holds up a photo of giant 
lead-acid batteries stacked on heavy-duty 
industrial shelving. “These are maintained 
by an electric company in Puerto Rico,” he 
explains. “The company isn’t on a power 
grid, so it needs batteries in case its genera¬ 
tors fail, or to satisfy peak demand. Now, 
each of those batteries weighs 460 pounds, 
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Internet. 

Pioneering new marketing methods. 
Tapping into new markets. 

Getting sued by millions of customers for violating their privacy. 



Consumers are becoming more savvy about protecting their personal information online. It’s 
in the best interest of your business to show them that you share their concern. PrivaSeek’s 
technology gives consumers control over their online profiles. And empowers them to decide 
how this information is shared. Empowering your business with this technology allows you to 
speak to your customers in an efficient, permissioned, one-on-one approach. With several 
packages available, incorporating PrivaSeek’s technology into your 
website is virtually effortless. You’ll know your customers better. And 
your customers will have greater confidence in you. www.privaseek.com 







and there are 6,000 of them. Twenty-five 
percent of them have to be replaced within 
three years.” He shakes his head. “And this 
is considered highly successful.” 

Clearly, there ought to be a better way. 
And now, perhaps, there is. 


B itterly picks up a glittering black disc 
about 10 inches in diameter and 3 inches 
thick, with a circular center hole just big 
enough for his hand to slide through. The 25- 
pound disc is perfectly balanced and exquis¬ 
itely finished, like a minimalist art object. 

It was fabricated here in this building, using 
equipment that Bitterly designed himself. 
This, he believes, is the upcoming revolution 
in energy storage: the wheel. More precisely, 
the flywheel - an elemental machine that 


historically has found a place in the potter’s 
wheel, the steam engine, and the internal 
combustion engine. Now, Bitterly foresees, 
the flywheel will become the uninterruptible 
power supply that drives everything from 
station wagons to space stations. 

Bitterly’s vision seems oddly retro, a 
mechanical throwback in an era of solid- 

From top: a US Flywheel 
unit designed to store 
volts captured by ISS 
solar cells; a wheel with 
mechanical bearings, 
for mundane apps; a 
fiber-winding machine. 

bury Park to New York State. With names like 
Active Power, they are beginning to test com¬ 
mercial markets still at a very early stage of 
development, building highly targeted prod¬ 
ucts aimed at hybrid electric vehicles, or 
telecom UPS systems, or low Earth orbit 
satellites. Leading work in the fledgling 
flywheel industry is being done by Bitterly 
and company at US Flywheel Systems; San 
Francisco-based Trinity Flywheel Power; 
Beacon Power in Woburn, Massachusetts; 
and the Center for Electromechanics at the 
University of Texas in Austin. These players 
participate quarterly in a safety research 
program run by Hudson, Massachusetts- 
based Test Devices and cofunded by Darpa. 

The underlying concept is simple, though 
the finished flywheel assemblies become 
increasingly complex. First you feed electric¬ 
ity to a motor, which accelerates the wheel to 
cruising speed. Riding on magnetic bearings 
inside a vacuum container that eliminates 
air resistance, the wheel can spin almost 
indefinitely after you cut the power. When 
you want to tap its energy, you draw electric¬ 
ity back out of the motor, which now func¬ 
tions as a generator. This imposes a load on 
the wheel, gradually slowing it as mechani¬ 
cal energy is converted back to electricity. 

In this way, the flywheel can substitute 
for a battery, while offering features that no 
battery can match. Even the most exotic bat¬ 
tery can be damaged if you charge or dis¬ 
charge it too quickly. A flywheel isn’t affected 
by this treatment, and can operate at extreme 
temperatures, can contain 10 times a bat¬ 
tery’s power density, and - according to its 
advocates - should last for decades. 

Naturally, the more energy you cram into 


state electronics. 

But he’s not alone 
in his view of the 
future. A patchwork 
of advanced flywheel 
companies is spring¬ 
ing up across the 
country, from New- 


a wheel, the more attractive it becomes. To 
increase the amount stored, you can make 
the wheel heavier, or spin it faster. Since 
you get four times as much energy if you 
double the speed, but only twice as much if 
you double the weight, clearly speed is the 
way to go - though this creates another prob¬ 
lem. Doubling the speed generates four 
times the centrifugal force. 

This is not a trivial matter. Your car is fitted 
with a simple steel flywheel to smooth the 
output of the engine between piston strokes. 
At a speed of 5,000 rpm, this wheel presents 
no safety hazard; but Jack Bitterly wants to 
spin a flywheel 20 times faster, at 100,000 
rpm, producing 400 times the centrifugal 
force. That’s more than enough to cause a 
steel wheel to self-destruct, spraying shrap¬ 
nel at thousands of miles per hour. 

Bitterly, however, has never been afraid of 
technical challenges, even though his 
prolific research has not always led to com¬ 
mercial development. US Flywheel already 
has a prototype wheel running at more than 
60,000 rpm, designed under contract for 
NASA, to replace batteries in the Interna¬ 
tional Space Station. This is just a taste of 
the future that Bitterly foresaw when he 
first encountered the idea of flywheels for 
energy storage, almost three decades ago. 

I n the early 1970s, a nuclear fusion physi¬ 
cist named Richard Post used spare time 
away from his work at Lawrence Livermore 
National Laboratory to write an article for 
Scientific American , speculating that new 
materials and control systems could revolu¬ 
tionize the lowly flywheel. 

He proposed fabricating high-speed wheels 
from glass fibers or carbon fibers, which are 
stronger than steel; he suggested using mag¬ 
netic bearings, which would eliminate wear 
and tear. These concepts were hard to real¬ 
ize, since the technology wasn’t there yet. 
Still, when Bitterly read the article in 1973, 
he saw the potential. 

Bitterly had entered the aerospace field 
back in 1940; from Lockheed he went to 
North American Aviation, then to the 
National Advisory Committee for Aeronau¬ 
tics, the forerunner of NASA. He designed 
space suit life-support systems for an Apollo 
moon mission, and he ran his own consul¬ 
tancy business in the fledgling field of space 
medicine. Perhaps because he doesn’t suffer 
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concentration of shoppers 
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It’s no fluke. MSN attracts a unique 
crowd. Just ask @plan™ a third-party 
research firm who discovered that a 
whopping 83% of MSN users shop 
online* That’s the largest percent of 
shoppers on any Web network. It’s 
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straight quarters. That’s because our 
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“We put in a tremendous amount of effort 
preparing studies,” he recalls. “We projected 
we could mount all the flywheels in the 
boxes designed for batteries, and they would 
store as much energy while weighing less.” 

It sounded good in theory, but Bitterly 
didn’t have prototypes that would prove his 
assertions. He wanted GM to make a leap of 
faith based largely on projections of what 
should be possible if they spent enough 
money. At the Skunk Works back in 1940, 
Uncle Sam was happy to take a chance on 
crash programs that could win the war, but 
GM wasn’t in a similar crisis. The corpora¬ 
tion was doing well with conventional gaso¬ 
line vehicles, had no incentive to take risks, 
and was developing the EV1 mainly to com¬ 
ply with federal and state regulations. 

In 1994, Bitterly and his associates finally 
gave up on GM and retreated to more famil¬ 
iar, wide-open territory: the aerospace indus¬ 
try. “The beauty of the space program,” he 
explains, “is that they’ll accept something 
better, even if it wipes out previous technolo¬ 
gies. Some of the greatest scientific changes 
have come from space, simply because in 
that environment a breakthrough is not just 
acceptable, it’s mandatory.” 

He stands up behind his desk and takes 
me on a tour of the rest of the building. The 
no-frills look is everywhere; Costner Indus¬ 
tries is the sole source of capital keeping US 
Flywheel’s 16 employees - 12 of them techni¬ 
cal - hard at work. Still, money has been 
spent where it’s needed, on CAD worksta¬ 
tions and on an elaborate test setup in a 
large, echoing space at the rear. Here, fly¬ 


wheels are spun inside steel enclosures to 
contain any debris from a catastrophic fail¬ 
ure - although Bitterly assures me that this 
has never occurred. He picks up a sample 
wheel and points to hairline circular cracks, 
where centrifugal force has separated some 
of the layers of carbon fiber. “This is the 
worst that happens,” he says with a shrug. 

Half a dozen guys in their twenties are 
crowding around video monitors in a large 
cubicle next to the flywheel test area. The 
monitors display data from sensors and 
lasers aimed at the rim of the test wheel, 
revealing even the slightest deformation as 
it accelerates to its design limit. 


Back in the main section of the building, 
past a clean room where flywheels are 
assembled, Bitterly pauses by a workbench 
and shows me some component parts. The 
motor-generator is small enough to fit 
inside a coffee mug, yet he says it can put 
out 20 horsepower at 600 volts. “We can 
overload it to 50 horsepower for a minute,” 
he says, weighing it in the palm of his hand. 
“Imagine four of these in a standard car. It 
would scream the tires off.” 

Space, though, has a more urgent need for 
flywheels, because every satellite orbiting 
the Earth suffers from an intractable energy 
storage problem. Solar panels can generate 


power only while they are in direct sunlight; 
batteries must maintain operation when the 
satellite passes through the Earth’s shadow. 
Since even the most sophisticated batteries 
wear out after five or six years of this light- 
and-shade charge-discharge cycle, their life 
span limits the life of 
the entire satellite. 

I’m introduced 
to Ray Beach, chief 
engineer of NASA’s 
flywheel program at 
the Glenn Research 
Center in Cleveland. Beach has been involved 
with flywheels since the 1970s, and makes 
regular visits here to Newbury Park. He 
explains that NASA is interested in flywheels 
not only for energy storage but for attitude 
control. If flywheels are mounted in 
counter-rotating pairs, and more power is 
supplied to one wheel in a pair, a satellite 
will tend to turn in the opposite direction. A 
set of paired flywheels could eliminate the 
gyros or hydrogen-peroxide thrusters that 
have been used in the past to keep space¬ 
craft pointing in the right direction. 

When the International Space Station is 
finally launched, it will be fitted with spe¬ 
cial nickel-hydrogen batteries weighing a 
total of several tons, with a lifetime of just 
five years, requiring spares to be brought up 
from Earth at literally astronomical expense. 
These batteries could be replaced with 192 


flywheels, which would be both lighter and 
more durable, outlasting the expected life¬ 
time of the space station itself. The antici¬ 
pated savings: $260 million. 

NASA has paid US Flywheel Systems an 
initial $3 million, contingent on proof-of- 
concept demonstrations along the way. The 
first orbital test is scheduled for 2005. 

Safety remains an issue, since a cata¬ 
strophic failure could have terminal conse¬ 
quences for astronauts unlucky enough to be 
nearby. US Flywheel has addressed this issue 
at meetings of a flywheel safety consortium 
headed by Test Devices, which has decades 
of experience testing designs of spinning 


On board low Earth orbit satellites, flywheels 
could do dual duty, storing energy and controlling 
orientation - maybe replacing fuel propellant. 


From left: a flywheel 
battery, inside view; 
two Trinity systems, 
operating at around 
30,000 rpm, store 
100 kilowatts each. 
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rotors such as the turbines in jet engines. 

Eric Sonnichsen, who founded Test 
Devices in 1972, points out that a wheel 
created from carbon fibers is safer than a 
steel wheel, because even if a few fibers 
break, the wheel won’t come apart. On the 
other hand, if a flywheel does disintegrate, 
says Sonnichsen, “it’s more like potentially 
lethal lumps of coal coming at you, traveling 
at kilometers per second.” 

His company helped to develop contain¬ 
ment vessels to mitigate this worst-case sce¬ 
nario. Sonnichsen’s team has overaccelerated 
flywheels and dumped them off their bear¬ 
ings; in each case, the wheel skidded to a 
stop harmlessly inside its container. They 
finally figured out how to blow a speeding 
flywheel apart by firing a bullet into it. “I 
tend to be the Cassandra of the high-speed 
spin world,” he says. “But at this point I am 
satisfied with the centrifugal safety of fly¬ 
wheels. In fact, they are much less hazardous 
than other storage methods we have now. A 
can of gasoline can be dangerous. Even a car 
battery can blow up, if you reverse polarity.” 

In space, though, flywheels won’t have the 
same containment structures, because the 
shielding would weigh too much. A sudden 
failure could be disastrous. So wheels must 
demonstrate through cycle testing and spin 
testing that mechanical components will last 
many times longer than expected use. The 
wheels are then derated to - that is, run at - 
50 percent of maximum speed. 

Still, why take the risk? 

Typically, Bitterly believes that in operation 
there will be no significant risk. Moreover, 
he views the challenge as a huge potential 
advantage. “Once people see that NASA is 
willing to place flywheels in space,” he says, 
“then everyone will have to realize these 
things are safe to be used on Planet Earth.” 

I n Massachusetts, Beacon Power has taken 
an opposite approach. Instead of pushing 
the technology with high rpms, it has opted 
for lower speed and higher weight. Instead 
of aiming for the skies, it’s putting flywheels 
underground, where they can serve a strong 
existing demand. “We see a huge market in 
providing backup power for telephone, 
cable, and wireless networks,” says Joe 
Saliba, vice president of marketing and 
sales. This is not an idle claim; Beacon has 
already placed working prototypes for eval- 
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uation by Bell Atlantic, Century Communi¬ 
cations, and Telcordia Technologies. The San 
Diego Gas and Electric Company has ordered 
two commercial 
units, and another 
100 will provide 
backup power for 
telephone service to 
15,000 new homes in 
Mexico, where the hot climate degrades 
batteries. 

A typical Beacon flywheel by itself weighs 
150 pounds, rotates at 20,000 rpm, and sits 
inside a big cylinder that resembles a squat 
55-gallon oil drum with a rounded top and 
bottom. It can supply one kilowatt for two 
hours, and you can buy one right now for 
about $15,000. “It should last 20 years,” says 
Saliba. “And you shouldn’t have to service it 
for six or seven. We put a foot or two of dirt 
on top of it, switch it on, and walk away.” 

Saliba previously worked at SatCon Tech¬ 
nology, a satellite engineering company. He 
formed Beacon with a colleague, Bill Stanton, 
who became CEO. They recruited scientists 
from MIT, raised venture capital twice, and 
are going into a third round. Today Beacon 
has 35 employees and remains privately held, 
with SatCon owning a majority of the stock. 

While Bitterly pursues a grand vision, 
Saliba is totally practical. “We’re going after 
the telecommunications market first,” he 
says, “including cable, telephone, and cellu¬ 
lar phone systems. As a startup living off 
venture capital, you need revenue. I’ve got 
to go after the low-hanging fruit.” 

According to Saliba, Beacon’s penetration 
of the broader $1 billion-plus battery market 
is mainly a matter of salesmanship. “Give us 
five minutes with a whiteboard,” he says, “and 
we can show you a break-even point between 
three and five years.” Still, he admits, the 
old product is firmly entrenched. “It’s a dif¬ 
ferent approach for people who currently 
accept batteries with all their faults.” 

The first Beacon prototype wheel was 
delivered in the fall of 1998 to WinDBreak 
Cable, a tiny cable TV company based in 
Gering, Nebraska. Bill Bauer, president and 
CEO, had participated in the development 
process. “I’m a member of CableLabs,” he 
explains, “which does R&D for the whole 
industry. Six years ago, when cable compa¬ 
nies saw they would be moving into infor¬ 
mation services, we commissioned a report 


by Arthur D. Little to consider alternatives 
for power backup. They looked at advanced 
batteries, flywheels, fuel cells, supercapaci¬ 
tors, natural gas generators, steam turbine 
generators - everything. They concluded 
that flywheels had a cost advantage, and 
probably could be developed fast enough.” 

When Bauer and two other cable guys 
went to the flywheel companies, Beacon 
seemed most ready to give them what they 
wanted. “We supplied specifications for a 
flywheel that would be a plug-for-plug 
replacement for the lead-acid batteries we 
were using in a typical installation,” Bauer 
recalls. “A cable system is unlike the phone 


company, where power is centralized. We 
have little installations scattered all over, in 
people’s backyards, or strapped to telephone 
poles. No one wants a generator in a back¬ 
yard. In any case, a generator still requires 
batteries, to start it. A flywheel needs noth¬ 
ing at all, because it’s always running.” 

Nebraska turned out to be a punishing 
environment for the Beacon wheel, as local 
temperatures plummeted from the 80s to 
below zero in just the first 30 days of opera¬ 
tion. “We broke that first flywheel several 
times,” Bauer says in an offhand style. “But 
that was OK. We wanted a catastrophic fail¬ 


ure, so we could make it better.” 

On one occasion, the magnetic bearings 
failed and the flywheel mashed all the com¬ 
ponents underneath it. But the wheel itself 
remained intact, and Bauer dismisses con¬ 
cerns about safety. Today’s Beacon system 
can be set to shut itself down if it deviates 
from perfect balance by a mere 10 microns. 

Once the wheel is in place, it is monitored 
and controlled remotely via a local server 
plugged in to the Net, giving it a major 
advantage over batteries that have to be 
inspected in the field. 

Bauer believes there’s a market for 10,000 
to 20,000 wheels per year, and expects the 


price to be halved after the first year, and 
then halved again as production ramps up. 
If he’s right, this could be a boon for farms, 
cellular relay towers, and even off-the-grid 
mountain cabins. Solar cells and wind- 
driven generators can provide only inter¬ 
mittent power; a set of Beacon wheels would 
take over at times when the sun doesn’t 
shine or the wind doesn’t blow. 

“Believe me, this is going to be a huge 
success,” Bauer says. “In fact, I believe that 
flywheels will be one of the major advances 
in the new century. Lead-acid batteries will 
go by the wayside.” 


A Beacon test pit (far 
right); marketing and 
sales VP Joe Saliba, with 
a finished 600-pound 
flywheel assembly. 


In the high tech battlefield, lasers, railguns, and 
pulsed sonar could draw massive brief power 
surges from flywheels that slowly recharge. 
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T rinity Flywheel Power maintains an engi¬ 
neering center near the Lawrence Liver¬ 
more lab where pioneering theorist Richard 
Post still pursues flywheel research in his 
spare time. In fact, some of his funding 
comes from Trinity. 

The privately held company hopes to mar¬ 
ket a wheel at the end of this year that will 
supply far higher amperage than the Beacon 
unit, over a much briefer time span. In the 
UPS world, this is known as a “ridethrough” 
system, built for applications where even a 
momentary interruption is unacceptable. It 
sounds like an esoteric item, but according to 
Don Bender, Trinity’s mild-mannered vice 
president of engineering, the need for it is 
widespread. “In the Southwest and Florida,” 
he explains, “you can have hundreds of brief 
outages per year, due to lightning strikes. For 
a large business online, the cost of a power 
interruption can exceed $1 million per 
minute. Financial institutions are also criti¬ 
cal - and hospitals.” Since batteries can be 
fatally damaged by a sudden, massive power 
surge, they’re ill-suited for ridethrough sys¬ 
tems, in which a flywheel functions without 
complaint. Also, while batteries can fail with 
no warning at all, remote polling of flywheels 
can tell you whether a unit is working. 

Trinity’s technology may also be used in a 
very different environment: the high tech 
battlefield, where laser weapons, railguns, 
and pulsed sonar could draw massive brief 
power surges from a flywheel that is then 
slowly recharged. Trinity has government 
contracts, but Bender says that “our clients 
haven’t told us the precise applications.” 

A more mundane use would be in stop- 
and-go municipal vehicles. A bus, for 
instance, could be fitted with a small con¬ 
ventional engine that runs constantly, turn¬ 
ing a generator, and feeding electric motors 
that drive the vehicle. The generator also 
brings a flywheel up to speed. When the bus 
pulls away from the curb, the flywheel sup¬ 
plies the necessary surge of power. When 
the bus cruises, the small engine is all it 
needs. When the bus stops, regenerative 
braking recharges the flywheel, so that it’s 
ready to supply the next power burst. In this 
system, the engine is far smaller than what 
would be needed in a conventional vehicle, 
and can be optimized to run at its most 
efficient speed, minimizing pollution. 
Although a hybrid vehicle of this type would 


cost more initially, it could save money in 
the long term by running more efficiently, 
while reducing environmental impact. 

Trinity has supplied some flywheels for 
testing by a Pacific Rim bus manufacturer - 
while another bus project is under way at 
the University of Texas’ Center for Electro¬ 
mechanics (CEM). 

Funded by sponsors ranging from Darpa 
to the Houston transit authority, CEM has 
tailor-made its own flywheel for mass tran¬ 
sit. “Our system can supply 150 kilowatts of 
peak power, and 110 kilowatts of continuous 
duty,” says project engineer Richard Hayes. 
He points out that vibration in a vehicle will 
be a problem, but the flywheel bearings 
have been designed to withstand three times 
the force of gravity. “We tested the bus yes¬ 
terday,” he says, “and on typical bumps we 
saw only 1 g. But potholes can inflict up to 5 
gs. So, we have backup bearings. We’re also 
building an electromagnetic suspension 
system that should provide a much gentler 
ride. I do believe there will be problems 
with vibration, but we’ll solve them.” 

CEM is working on another system for 
the biggest ground vehicle of all: a train. 
Research engineer John Herbst is managing 
the Advanced Locomotive Propulsion Sys¬ 
tem project, funded by the Federal Railroad 
Administration. Herbst envisions a locomo¬ 
tive driven by a gas turbine, with a massive 
3-megawatt flywheel providing extra power 
for acceleration. “Fully electric locomotives 
are lightweight, powerful, and fast,” he says, 
“but they require you to electrify the rail¬ 
road. When you have a gas turbine supple¬ 
mented with a flywheel, it can match the 
performance of an electric locomotive while 
eliminating the cost of electrification.” 

Considering both the various players and 
the variety of possible applications, it’s clear 
that flywheels are no longer a purely specu¬ 
lative venture. Some are almost ready to roll 
out of the laboratory, into our daily lives. 

The only question is how far they’ll go. 

R ichard Post, whose article in Scientific 
American started it all, admits that he’s a 
bit impatient. A half year older than Jack 
Bitterly, he says, “I still come into the lab 
here at Livermore because I want a chance 
to see some products emerging from my 
work - before I kick the bucket!” 

Flywheels took far longer to develop than 
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Post hoped and expected. “I was a science 
fiction fan when I was a kid,” he recalls. “I 
read Robert Heinlein. I guess I’m a little 
disappointed that we haven’t seen the kind 
of progress that those old writers predicted.” 

He cites financial realities as the major 
problem. “Most of the companies are still 
trying to find a market, a position where they 
can expand. A lot of the funding has to be 
from private capital; but this field has such 
a long history without achieving its goals, I 
believe that tends to put off investors.” 

Doesn’t he feel the time is right? 

“Well, yes, basically. All the elements of 
the technology are available. All it needs is 
to be taken seriously.” 

At Trinity, Don Bender is convinced that 
the demand is there - potentially. “Everybody 
who’s in this business hopes to produce 
thousands of systems per year within a few 
years,” he says. “We could see a market worth 
hundreds of millions of dollars within three 
years. I’ve seen studies putting the value 
much higher than that - but when you pay 
for a study, sometimes they just tell you 
what you want to hear.” 

Bender is skeptical about downsizing fly¬ 
wheels, because components such as mag¬ 
netic bearings tend to remain expensive no 
matter how small the wheel is. 

Post agrees that economics are the key 
factor preventing small-scale applications. 

“I mean, it would be impractical to put one 
in a flashlight,” he says. But then he laughs. 
“Actually, I have one of those little flash¬ 
lights containing a small generator. You 
work it by pressing a lever repeatedly with 
your thumb. Since that’s an intermittent 
action, a small flywheel has to be attached 
to the generator, to keep it spinning.” 

Of all the advocates, Bitterly is least will¬ 
ing to accept size limits. “Some of the biggest 
flywheels were built in the industrial revolu¬ 
tion,” he says. “Since then, the trend is clear: 
They’ve been getting smaller and rotating 
faster. No one has beaten our pre-prototype 
for the space station, at 60,480 rpm, but you 
should be able to attain even higher speeds 
with smaller flywheels, and I foresee 
graphite fibers, in the next decade, that will 
be 10 times as strong, per pound, as they are 
now. I believe we’ll be using those in the lab, 
and once something is in the lab, it always 
gets out of the lab if there’s an advantage to 
it. Within 10 years I believe we’ll see 
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flywheels providing 10 times as much energy 
storage as they do today” 

That still isn’t the limit, though, as Bitterly 
looks ahead to replacing fibers with carbon 
nanotubes - ultrastrong microfilaments 
made by coaxing carbon atoms to form a 
seamless tube smaller than a human hair. 

Talking about these future possibilities, 
Bitterly’s enthusiasm is obvious. The past, 
though, has been marred by disappointments 
in several projects that Bitterly has tackled 
as an idiosyncratic inventor-entrepreneur. 
Before he ever started messing around with 
flywheels, he led an effort to develop a new, 
better space suit for lunar exploration. The 
suit was never used; the Apollo program 
ended too soon. Later Bitterly designed a 
suit to protect US Army personnel from 
biological weapons. His design was accepted, 
but Bitterly couldn’t follow through on his 
subsequent plan to power the backpack’s 
tiny air-conditioning unit with flywheels 
instead of batteries. 

Today, despite its initial failure to win an 
order from General Motors, US Flywheel 
appears well positioned, with development 
money from NASA. Appearances, though, 
can be deceptive. 

The current manager of flywheel energy 


Tyburski is concerned about integrating the 
flywheels with control systems, and with the 
space station as a whole; but TRW’s involve¬ 
ment won’t stop there. “Our current con¬ 
tract calls for TRW to do engineering model 
development,” he says. “They’ve put together 
a team that includes CEM, at the University 
of Texas, and US Flywheel.” 

The flywheel that is developed by this 
team will be tested at a Boeing facility at the 
end of 2004. After that, NASA will hold the 
design rights and will invite aerospace con¬ 
tractors to build a product matching its 
specification. If US Flywheel wants to supply 
the finished wheels, it will find itself com¬ 
peting with industrial behemoths. 

Bitterly sounds subdued when he talks 
about this scenario. “It’s easier for large 
aerospace contractors that have decades of 
working with the government,” he says. 
“However, we have been able to do things 
that the big corporations have not been able 
to do. We still could end up manufacturing 
the finished product.” 

No one said it would be easy for a startup 
company staffed by a small team of believ¬ 
ers to create a state-of-the-art product and 
sell it to a huge government agency without 
losing control. Even if an aerospace con- 


Bitterly hopes to replace flywheel fibers with 
carbon nanotubes. But the inventor-entrepreneur 
now finds himself competing with behemoths. 


storage for the International Space Station 
is Timothy Tyburski, who made some 
significant changes when he took control 
last July. A trained engineer and self- 
described cautious kind of guy, Tyburski has 
a doctorate in management; before coming 
to NASA he was a manager at the Ford 
Motor Company. And like the auto giant, the 
space agency appreciates economies of 
scale. “US Flywheel is not doing this on its 
own anymore,” Tyburski says bluntly. “Once 
they supplied the 60,000-rpm demo” - in 
January, one year after the initial demon¬ 
stration - “our cooperative agreement was 
over. We did want to encourage a small 
business, particularly because of their tech¬ 
nical skills. But we really need someone like 
a TRW to provide systems integration, 
which US Flywheel is a little weak on.” 

□ 3 El 


glomerate builds the devices that US Fly¬ 
wheel invented, Jack Bitterly will retain the 
honor of pioneering a field that is spinning 
off into areas far beyond the space program. 

Even now, Bitterly remains convinced 
that flywheels could be viable in cars. “They 
would be absolutely practical,” he insists. 
“It’s not a technological problem, it’s pri¬ 
marily a business problem, in that auto 
manufacturers would have to be persuaded 
to obsolete the equipment that they use now 
to build engines and drivetrains.” 

Practically speaking, how much would it 
really cost to develop automotive flywheels? 

Bitterly pauses for a long moment. “A lot!” 
he says finally, laughing. ■ ■ ■ 


Senior writer Charles Platt (cp@panix.com) 
wrote about teleportation in Wired 8.01. 
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IF ANYONE STILL DOUBTED THAT THE 
Internet - and the new economy overall - 
would dramatically influence American 
politics, the presidential race has set the 
record straight. In primary season, we saw 
the rise of a Republican candidate, John 
McCain, who kept his early insurgency 
alive by using the Web to beef up his 
campaign war chest in a matter of days. 
That one strong act of disintermediation 
may have finally put a knife through 
the heart of the rubber-chicken dinner. 
And the Net became a voting booth: In 


A thousand days after Wired's 

first Digital Citizen report, 

our election-year survey proves that 

technology has gone mainstream 

in a flash. Americans are racing ahead, 

looking for new ideas - 

now politicians just have to catch up. 

By Karen Breslau 


WIRED MAY 2000 


D3Q 




























Qualify for 11 CC 

online trading 



American Express Brokerage-a 
new standard in online brokerage. 

As an American Express Brokerage customer, 
you can qualify for FREE ONLINE TRADING. 
Customers with account assets of $25K buy 
stocks online for free. Customers with $100K 
in account assets buy and sell stocks online 
for free* Apply online now and you could be 
trading in minutes. Plus, you can take advan¬ 
tage of our powerful online planning tools, 
professional research and exceptional customer 
service around the clock. And you have the 
option of meeting with our skilled financial 
advisors in person. It’s all available from 
American Express, the financial leader that 
can help you do more with your investments. 


online trading advice & planning 
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Market volume and volatility may cause delays in system access and trade execution. Investments are not insured by the FDIC, are not deposits or obligations of or 
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Mapping the Wired Majority 


Digital Citizen 2000 was conducted during the height of the presidential primary season 
in mid-February via telephone interviews with a nationwide, randomly selected sample 
of 815 American adults. Participants were first asked to rank the importance of various tech¬ 
nologies in their daily lives.They were also asked to rank their mastery of commonly used 
software programs. 

Based on those responses, researchers divided the sample into three groups: the "very 
wired" (31 percent), the "somewhat wired" (46 percent), and the "not wired" (23 percent). 

We defined the "very wired" as people who use four or more of the following technologies: 
the Internet, a cellular or wireless phone, a computer, fax, email, online banking or investing, 
and online shopping.The "somewhat wired" use one of the targeted technologies - most 
often mobile phones.The"not wired" respondents do not identify any single piece of tech¬ 
nology as playing an "important part" in their lives. 

Overall, we were struck by the high technological literacy of our polling sample.The mea¬ 
surements used this time were slightly different from Wired's first Digital Citizen survey, 
done in December 1997, but it's still evident that use of personal tech has ramped up. Back 



then, only 2 percent of our sample qualified as "superconnected," meaning they exchanged 
email at least three times a week and used a laptop, cell phone, beeper, and home computer. 
Another 7 percent were "connected," meaning they used email along with three of four tar¬ 
geted technologies, and 62 percent were"semiconnected": They used email and at least one 
of the target technologies, most often a cell phone. 

Broken down further, the findings in the new survey show a clear link among age, edu¬ 
cational level, and comfort with digital tools. Nearly everyone in the "very wired" category, 
96 percent, said they use the Internet at home, work, or school.They spend a median of 
five hours a week online (not counting email). The majority of the "very wired" shop online 
(62 percent) and say they would vote online if they could (67 percent). Seventy percent say 
they have "more than a basic understanding" of personal computer software.The "very wired" 
are the most highly educated group in the sample and have the highest median household 
income: $57,000.Their median age is 38. 

Among the "somewhat wired," 57 percent use the Internet, spending three hours a week 
online. Only about a quarter of them shop online, and 42 percent say they would vote online 
if they could.They are less educated than the "very wired" - 31 percent are college graduates, 
compared with 45 percent - and they have a median household income of $45,000.Their 
median age is 44. 

Only about 20 percent of the "not wired" group uses the Internet at home, work, or school. 
They spend less than two hours a week online. Only 5 percent shop online, and 26 percent 
say they would vote online if they could.They are less educated - 17 percent are college 
graduates - and they earn far less than the other groups, at a median household income of 
$29,000.Their median age is 56. 


the Arizona Democratic primary, for the 
first time in the US, people were able to cast 
binding ballots online. 

A1 Gore, who all along positioned himself 
as the most tech-sawy candidate in the 
pack, suggests persuasively that, as presi¬ 
dent, he would be smart enough about the 
new economy to stand back and let it rip. 
But what was intended to set Gore apart 
instead lumped him together with his rivals 
in both parties. Everybody acknowledges 
that there’s a radical new order - the rele¬ 
vant question for candidates now is what 
should be done about it. Prosperity and 
opportunity, market surges and a historically 
low unemployment rate have combined to 
breed accelerating entrepreneurial fervor. 
These days, Americans think less about who 
is leading them and more about the prospect 
of leading themselves. Events are outpacing 
the system’s keepers, and traditions are 
breaking down. In February, for the first 
time in memory, the Federal Reserve raised 
interest rates and the tech markets roared 
ahead anyway, basically ignoring Alan 
Greenspan’s attempt to apply the brakes to 
Wall Street. 

The upshot: As powerful as the Fed 
remains, even it can no longer simply 
dictate what happens next. As for politi¬ 
cians, they are being challenged to address 
the future by a citizenry more adaptable 
to change than our elected officials. 

Thus, when President Clinton recently 
traveled to Novell’s Silicon Valley head¬ 
quarters and pleaded with the “technology 
whizzes” in his audience to devise better 
ways to protect the online privacy and secu¬ 
rity of “ordinary folks,” he said later that 
he didn’t think it should be up to him to 
mandate solutions, because “you don’t want 
to kill the goose that laid the golden egg.” 

The president’s evident reluctance to 
interfere with the digital machinery reflects 
a widespread awareness that change on this 
scale cannot be summarily regulated or 
controlled by policy makers. “Not too long 
ago, people who were wired were the excep¬ 
tion. Now they’re the rule,” says Geoffrey 
Garin, a pollster who helped devise Digital 
Citizen 2000, this magazine’s latest in-depth 


Contributing editor Karen Breslau (breslau 
@wired.com) wrote about Al Gore’s Silicon 
Valley campaign in Wired 7.12. 
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People who are “wired” 

used to be the exception. 

Now they’re the rule. 


examination of the US electorate. “In a 
country where so many more people are 
wired, there is a vast sense of the power of 
information. It puts government in a whole 
different light.” 

At the top of the tech food chain, civic 
responsibility is also taking hold: Digital 
leaders, known to rally for self-interested 
causes like securities litigation reform 
or the granting of visas to high tech immi¬ 
grants, are promoting wider-reaching 
causes, most notably education reform. A 
host of ballot initiatives and charter school 
programs around the country aimed at 
improving funding, wiring, and teaching in 
the nation’s public schools are supported by 
Internet entrepreneurs, high tech CEOs, 
and venture capitalists. “Bridging the digital 
divide” has become a rallying cry - and 
it echoes all over the campaign trail. 

At the same time, those people politicians 
refer to as “ordinary Americans” are extra¬ 
ordinarily conversant with the issues con¬ 
fronting us in the digital era. During the 
primaries, voters in Holland, Michigan, 
rejected a ballot initiative that would have 
required public libraries to install obscenity- 



*AII charts represent responses from total sample of 815 American adults. 
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How has technology affected areas that are of specific concern to you? 


Communications 


Medicine and health care 


Education 


The environment 


The political system 


Positive impact 


C Little effect either way 


Negative impact 


r Whom do you trust most 
to make decisions about 
technology issues? 



“digital citizens” and predicted that, if 
politicians would only understand and 
address their concerns, they would super¬ 
sede “soccer moms” and “angry white 
males” as the emblematic political class 
of the 2000 election. Now that the general 
election campaign is upon us, we wanted to 
retest those assumptions, taking fresh mea¬ 
sure of the increasingly complex questions 
that the Internet and other new technolo¬ 
gies are imposing on the political agenda. 

How wired is the 2000 electorate? And 
how reliable is “wiredness” as a predictor of 
political attitudes and behavior? How much 
faith do we have in our elected leaders to 
manage the profound, technology-driven 
transformation of our society? What limits 
do voters want on the ability of technology 
to influence their lives? Are Internet users 
willing to sell their personal information in 
return for discounts and consumer rewards? 
Should Internet sales be taxed? What role 
should the government play in securing the 
Internet for commerce? 

We commissioned a bipartisan team - 
from the polling organizations of Peter Hart 


and Robert Teeter - to design a compre¬ 
hensive survey that picked up where the 
1997 study left off. Back then, the “super- 
connected” citizens we identified made up 
just 2 percent of the whole; 7 percent were 
“connected.” If we were right that this van¬ 
guard would emerge as a distinct political 
class, then it would have to have grown - 
and quickly. 

And that is precisely what happened. In 
less than a thousand days, the distinction 
between the “connected” and the general 
public became nearly meaningless, with 
78 percent emerging as either “somewhat 
wired” or “very wired.” (See “Mapping the 
Wired Majority,” page 138.) Now almost 
all of us use cell phones, email, or the Inter¬ 
net, or own a PC. And the attributes we 
ascribed to the “superconnected” in 1997 
- optimism, belief in the power of markets, 
social tolerance - have gone mainstream 
in a significant way. 

In one form or another most of us are 
digital citizens now. So are the distinctions 
between the “very wired,” “somewhat wired,” 
and “not wired” still relevant? Yes and no. 
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Which Internet issues should political leaders focus on? 


All adu 


Interne 


Keeping children away 
from adult or other 
damaging content 
on the Internet 


Working to provide 
Internet access to 
Americans who could 
otherwise not afford it 


Increasing research 
and development 
to improve Internet 
technology 


Ensuring the security 
of personal information 
on the Internet 


Expanding the use 
of the Internet 
in schools 


Preventing undue 
censorship of 
the Internet 


Nonwhites are 

more optimistic 

than whites about 

the future benefits of technology. 



ifould 


you uote online if you could? 


Very wired Somewhat wired J Not wired 


The “very wired” are less ideological than 
the public at large. They are more likely to 
describe themselves as moderate rather 
than conservative or liberal. They are better 
educated and more prosperous than the 
general public. They are more optimistic 
about the future. And they are highly en¬ 
gaged in the democratic process: Allowing 
for people’s tendency to fudge when poll¬ 
sters ask if they plan to vote - who wants 
to admit civic sloth? - “very wired” citizens 
are very energized about taking part in elec¬ 
tions: 87 percent of the “very wired” say 
they will vote in the 2000 presidential race. 
This means that a sizable number of politi¬ 
cally active voters - people who care about 
technology, the new economy, ecommerce, 
and, soon enough, genetic commerce - 
are looking for a candidate who is clearly, 
obviously, speaking to them. 

While we found in 1997 that “Americans 
are bitterly divided about whether technol¬ 
ogy is good or bad, whether it elevates our 
lives or corrodes our values,” over the past 
three years that ambivalence faded quickly. 
Today, 79 percent of those polled agree that 
the technological advancements of the past 
decade have made their lives “much better” 
or “somewhat better.” Among the “very 
wired,” not surprisingly, 93 percent say tech¬ 
nology has improved their lot. But even 
the “not wired” - the modemless, laptopless 
minority - say by an impressive margin 
that technology has improved their lives: 
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Are you worried about the security of your 
personal data when you shop or trade online? 



Very wired 


Somewhat wired 


Not wired 


Overall, the strongest drivers of public 
opinion about technology are degree of con¬ 
nectedness and age. The "very wired” and 
“somewhat wired” have more in common 
with each other than do Democrats, Republi¬ 
cans, and independents; whites, blacks, 
Asians, and Hispanics; males and females; 
and just about any other traditional break¬ 
down of the electorate. The “very wired” 
are divided almost equally among Demo¬ 
crats and Republicans; 38 percent described 
themselves as either “mostly Democratic” 
or “leaning Democratic,” and 34 percent say 
they are “mostly” or “leaning” Republican. 
(Republicans take the lead in computer 
ownership: 71 percent versus 62 percent 
for Democrats.) The chasm between the 
information haves and have-nots is first 
and foremost a function of age. Rreak down 
nearly every question in our survey, and 
age becomes the most reliable indicator 
of attitudes about technology. The median 
age of the “very wired” is 38 years old; for 
the “somewhat wired” it’s 44; and for the 
“not wired” it’s 56. 


Asked whether 
elected officials “get it,” 

64 percent said they don’t. 



WHAT SHOULD WE MAKE OF THIS 
overall optimism? To a large degree, the 
openhearted embrace of technology is pro¬ 
foundly American. We’re a gee-whiz nation, 
prone to lionizing innovators and frontier- 
busters of every sort. But if we still wrap 
ourselves in the flag of technological achieve¬ 
ment, today’s technology is primarily about 
personal convenience. The most important 
development, according to those polled? The 
mobile phone. The PC takes second place, 
and email comes in third. 

Our attitudes today tend to focus on 
direct concerns about incorporating the 
benefits of technology into our lives while 
protecting ourselves and our children from 
its detriments. We are absorbed in the now 
daily process of coping with our new eco¬ 
nomic and technological realities. In this 
task we look more to ourselves than to our 
elected leaders; we expect little from our 
government as we adapt to the future, and 
we have limited faith in officialdom. When 
asked whether most elected officials “get it 
or don’t get it,” 64 percent said they don’t. 
And nearly the same majority say they 
trusted the CEOs of America’s technology 
companies more than elected officials to 
make the right decisions about technology 
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issues. “Technology is emerging as some¬ 
thing that is roughly equivalent with gov¬ 
ernment as an influence in people’s lives,” 
says Geoffrey Garin. “There is a strong 
sense that business has led the way in 
creating the benefits of technology, and that 
business, not government, should continue 
leading the way.” 

We found that a clear majority favor a 
defined but limited role for government. 
When people were asked whether the gov¬ 
ernment should be “proactive, helping the 
Internet achieve its full potential and con¬ 
tinually working to strengthen its benefits to 
American society,” the answer was a clear 
“no.” More than 60 percent say the govern¬ 
ment should let the Internet develop on its 
own, only stepping in to correct problems 
when they arise; only 30 percent favor a 
proactive government policy. 

Presented with a list of scientific and 
technological developments - ranging from 
the Internet and related computer technol¬ 
ogies to ecommerce to genetic research - 
nearly half of our respondents said they 
feared the government would try to over- 


One area 

where people 

do want to see 

a strong 

government role: 

shielding 

children 

from damaging content 

on the Internet. 


regulate the Internet; 39 percent have the 
same concern about ecommerce. They 
showed a greater willingness for govern¬ 
ment regulation of relatively unfamiliar 
technologies involving genetic research on 
humans, plants, and animals. 

There are a few other areas where the 
public wants elected officials to take the 
lead. When we asked respondents which 
Internet issues political leaders should focus 
on in the near future, the foremost concern 
was “keeping children away from adult or 
other damaging content on the Internet.” 
Next came “ensuring the security of per¬ 
sonal information on the Internet,” while 
“expanding the use of the Internet in schools” 
ranked a distant third. 

Similarly, even though 43 percent of those 
polled want to see computer technology 
used to improve education, a much smaller 
proportion (7 percent) think it should be up 
to elected leaders to expand the public’s 
access to the Internet. Since 88 percent of 
respondents agree that, in 10 years, access 
to the Net will be as common in the home 
as the telephone, the public seems more 
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II Internet access be as 
telephone in US households? 


than willing to leave the wiring chores 
to the captains of industry. 

OUR FIRST DIGITAL CITIZEN SURVEY 
concluded on a hopeful note. We anointed 
the superconnected as a "wondrous but 
orphaned movement-in-waiting.” Whoever 
captured their fancy and their loyalty, we 
predicted, could guide our public institu¬ 
tions to accommodate and learn from an 
"interactive, knowledgeable, participatory, 
and frequently restless” online culture. We 
issued a scathing indictment of "the lazy, 
reactionary manner in which many contem¬ 
porary institutions have resisted change, 
demeaned and patronized the young, and 
struggled to preserve their own power.” 

Three years later, we find that while our 
institutions and politicians are still slow to 
adapt, there are signs that they’re serious 
about getting up to speed. When citizens 


speak, politicians eventually must listen. 
Whether we measure our progress in terms 
of wiredness, open-mindedness, or optimism, 
the country is moving in the right direction, 
and faster, perhaps, than even we would 
have believed when we first identified the 
Digital Citizen. We are, as a nation, better 
educated, more tolerant, and more con¬ 
nected because of - not in spite of - the 
convergence of the Internet and public life. 
Partisanship, religion, geography, race, gen¬ 
der, and other traditional political divisions 
are giving way to a new standard - wiredness 
- as an organizing principle for political and 
social attitudes. 

At a moment when we’re deluged with 
amazing possibilities and the accompanying 
urge to capitalize on them intelligently, we 
are greatly encouraged by the findings of 
Digital Citizen 2000. “Can we build a new 
kind of politics?” we asked in 1997. "Are we 
extending the evolution of freedom among 
human beings?” We believed this was the 
case, but didn’t yet know for sure. 

Now we do: The answer, with hardly 
a pollster’s margin of error, is yes. ■ ■ ■ 
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Terence McKenna’s Last Trip 

The "altered statesman" emerged from Leary's long shadow to push 
a magical blend of psychedelics, technology, and revelatory rap. 

He had less time than he knew. By Erik Davis 


n May 1999, the psychedelic bard Terence McKenna 
returned to his jungle hideaway on Hawaii’s Big Island 
after six weeks on the road. He was relieved to be home. 
Since claiming the mantle of Tripster King from Timothy 
Leary, McKenna has earned his keep as a stand-up shaman 
on the lecture circuit, regaling groups of psychonauts, seek¬ 
ers, and boho intellectuals with tales involving mushrooms, 
machine consciousness, and the approaching end of history. 
Weird stuff, and wonderfully told. But the teller was getting 
tired of the routine. A recluse at heart, McKenna wanted 


nothing more than to surf the Web, McKenna, at the height 
read, polish up some manuscripts, of h > s 15 minutes, in 
and enjoy the mellow pace of Hawaii 

with his new girlfriend, Christy Silness, a kind young woman 
he had met the year before at an ethnobotanical conference 
in the Yucatan. 

Soon after McKenna arrived home, however, he was hit 
with ferocious headaches. He’d long suffered from migraines, 
but nothing in his 52 years could match the ice picks now 
skewering his skull. On May 22, after dragging himself to the 
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Like McKenna, Leary was an intellectual 
entertainer, a carny barker hawking tickets 
to the molecular mind show. McKenna calls 
it “the harlequin role.” At the same time, 
McKenna is a far mellower man ^han Leary. 
“I don’t seek to live forever,” he says, “and 
I don’t want the removal of my head to 
become a Net event.” 

Leary spent the late ’60s attempting to 
gather a hippie army under the notorious 
battle cry of “turn on, tune in, drop out.” 
Taking his advice, McKenna headed east to 
India, where he bought Mahayana art and 
smuggled hashish until a stateside bust 
forced him into hiding in the wilds of 
Indonesia. In 1971, he and his brother went 
to the Amazon to hunt for ayahuasca, a 
legendary shamanic brew. But when they 
arrived at the Colombian village of La 
Chorera that spring, what they found were 
fields blanketed with Stropharia cubensis , 
aka magic mushrooms. 

In some ways, it was a turning point in 
American psychedelic culture. Back home, 
Leary’s LSD shock troops had already disin¬ 
tegrated into harder drugs and bad vibes, 
and Leary himself was hiding out abroad 
after escaping from a US jail. Serious heads 
knew all about the psilocybin mushroom 
from scholarly books on shamanism, but no 
one in the US was eating S. cubensis in the 
early ’70s because no one had figured out 
how to cultivate them. After returning from 
South America, the McKennas discovered 
the secret, which they promptly published. 
Magic mushrooms were on the menu. 

McKenna farmed ’shrooms into the 1980s. 
He could turn out 70 pounds of them every 
six weeks, like clockwork. The trade 
financed the middle-class existence of a 
relatively settled man. Then a good friend 
of his, an acid chemist, got busted. “They 
fucked him so terrifyingly that I saw I 
couldn’t do this anymore. I had to work 
something else out.” What McKenna worked 
out was “Terence McKenna,” a charismatic 
talking head he marketed, slowly but suc¬ 
cessfully, to the cultural early adopters. 

McKenna got his 15 minutes of fame 
when four of his books came out in rapid 
succession. His 1991 collection of essays, The 
Archaic Revival , is particularly influential, 
especially among ravers and other alterna¬ 
tive tribes attracted to the idea that new 
technologies and ancient pagan rites point 


toward the same ecstatic truths. Food of the 
Gods , published in 1992, aims directly at the 
highbrows. In it, McKenna lays out a solid if 
unorthodox case that psychedelics helped 
kick-start human consciousness and culture, 
giving our mushroom-munching ancestors a 
leg up on rivals by enhancing their visual 
and linguistic capacities. 

Though anthropologists ignored his argu¬ 
ments, the time was right for McKenna’s 
visions. He was tempted with movie deals, 
got featured in magazines, and toured like a 


trouble,” McKenna explains, using his ill¬ 
ness as an example. “Within 10 minutes 
I can be poring through reams of control 
studies, medical data, and personal reports. 
If anything, my cancer has made me even 
more enthusiastic about the idea that 
through information, people can take 
control of and guide their own lives.” 

Unfortunately, by last October, five 
months after the initial diagnosis and treat¬ 
ment, he needed much more than just infor¬ 
mation. Despite the radiation therapy, the 


An early popularizer of virtual reality and 
the Internet, he argued that VR would be a boon 
to psychedelicists and businesspeople alike. 


madman. He hobnobbed with Silicon Valley 
hotshots like interface gurus Brenda Laurel 
and Jaron Lanier and performed at raves 
with techno groups like the Shamen. 
Timothy Leary called him “the Timothy 
Leary of the 1990s.” 

McKenna also was a popularizer of vir¬ 
tual reality and the Internet, arguing as 
early as 1990 that VR would be a boon to 
psychedelicists and businesspeople alike. 

But unlike Leary, who planned to use the 
Net as a stage for his final media prank, 
McKenna realized that the Internet would 
be the place where psychedelic culture 
could flourish on its own. “Psychedelics 
were always about information,” McKenna 
observes. “Their very existence was forbid¬ 
den knowledge at one point. You had to be 
Aldous Huxley to even know about them.” 

To his great satisfaction, McKenna has 
lived to see the psychedelic underground 
self-organize online. Sites like the Lycaeum 
and the Vaults of Erowid now provide loads 
of information on chemistry, legal status, 
dosage effects, and - perhaps most impor¬ 
tant to the uninitiated - experiential feed¬ 
back. Other groups like the Heffter Research 
Institute and the Multidisciplinary Associa¬ 
tion for Psychedelic Studies (MAPS) use the 
Web to further their advocacy efforts. But 
to McKenna the Net is more than just an 
information source. He is convinced that an 
unprecedented dialog is going on between 
individual human beings and the sum total 
of human knowledge. 

“The Internet is an oracle for anyone in 


tumor was still spreading. McKenna trav¬ 
eled to the medical center at UC San Fran¬ 
cisco, where a team of specialists surgically 
removed the bulk of the tumor. They then 
soaked the cavity with p53, a genetically 
altered adenovirus meant to scramble the 
hyperactive self-replication subroutines of 
the remaining tissue’s DNA. Gene therapy 
is highly experimental; as Silness put it, 
McKenna became “a full-on guinea pig.” 

At first, the doctors at UCSF were 
extremely pleased with the results, and for 
four months the tumor cooled its heels. But 
in February, an MRI revealed that it had 
returned with a vengeance, spreading so 
thoroughly throughout McKenna’s brain 
that it was deemed inoperable. He retreated 
to a friend’s house in Marin County, and his 
family began to gather. By the time you read 
this, Terence McKenna will likely have died. 

I t is the end of 1999, and I am visiting 
McKenna at his jungle home while he’s 
recovering from brain surgery. He lives a 
mile or so up a rutted road that winds 
through a gorgeous subtropical rain forest 
an hour south of the Kona airport. His 
house - a modernist origami structure 
topped with a massive antenna dish and a 
small astronomy dome - rises from the 
green slopes of Mauna Loa like something 
out of Myst. There’s a small garden and a 
lotus pond, and the structure is surrounded 
by a riot of vegetation, thick with purple 
flowers and mysterious vines. 

McKenna has owned land on this moun- 
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tainside since the 1970s but didn’t start 
building the house until 1993. Every morn¬ 
ing, I ascend a spiral staircase decorated 
with blue LEDs to get to the study. It’s here 
that McKenna spends the majority of his 
time during my visit, either staring into his 
Mac or sitting cross-legged on the floor 
before a small Oriental carpet, surrounded 
by books, smoking paraphernalia, and twigs 
of sage he occasionally lights up and wafts 
through the air. With his widely set and 
heavy-lidded eyes, McKenna looks like a 
seasoned nomad merchant. 


Silness has shorn McKenna’s usually full 
head of hair down to gray stubble, and the 
upper right side of his forehead is gently 
swollen and graced with a Frankensteinian 
scar. Though he is desperately ill, his spirits 
are as alive as ever: gracious and funny, 
brilliant and biting. But he tires quickly, and 
seems intensely energized only when the 
prospect of chocolate cookies or ice cream 
arises. He is also very skinny, having lost a 
lot of muscle in his thighs, and he moves 
painfully slowly when he moves at all. 

McKenna and Silness have hosted a regu¬ 
lar stream of visitors and well-wishers over 
the last months, but the scene is definitely 
not Learyland. They are living life as close 
to normal as possible - which is how 
McKenna prefers it. “There are various 
options when you are faced with a terminal 
disease,” he says in his unforgettable voice, 
a slightly nasal singsong. “One is cure¬ 
chasing, where you head off to Shanghai or 
Brazil or the Dominican Republic to be with 
these great maestros who can save you. The 
other thing is to do what you always wanted 
to do. So that means head to Cape Canaveral 
to see a shuttle launch, on to sunrise over 
the pyramids, on to a month in the Grand 
Hotel de Paris. I wasn’t too keen on that, 
either. My tendency was just to twist 
another bomber and think about it all.” 

There’s a lot to think about in McKenna’s 
lair. An altar lies on top of a cabinet over 
which hangs a frightening old Tibetan 
tangka. With McKenna at my side, the 


altar’s objects are like icons in a computer 
game: Click and a story emerges. Click on 
the tangka and get a tale of art-dealing in 
Nepal. Click on the carved Mayan stones 
and hear about a smoking god who will 
arrive far in the future. Click on an earthen 
bowl and wind up in the stone age. “Back 
then,” he says, tapping the vessel, “this was 
advanced technology.” 

Gamers know that the most interesting 
objects usually lie near the obvious ones, 
and indeed, the real prizes here lurk inside 
the narrow cabinet drawers: butterflies. 


Click on these hummingbird-sized beauties 
and you’ll be transported back 30 years to 
the remote islands of Indonesia, where 
McKenna dodged snakes and earthquakes in 
order to capture prize specimens for the 
butterfly otaku of Japan. 

The most prominent feature of the room 
are the 14 large bookcases that line the 
walls, stuffed with more than 3,000 
volumes: alchemy, natural history, Beat 
poetry, science fiction, Mayan codexes, sym¬ 
bolist art, hashish memoirs, systems theory, 
Indian erotica, computer manuals. Deeply 
attuned to the future of consciousness, 
McKenna remains a devoted Gutenberg 
man. “The majority of my fans could not 
conceive of this room,” he says. “They would 
have no idea that a printhead could push so 
hard against electronic culture.” 

M cKenna derives great pleasure from 
pushing the envelope of the human 
mind, but he is equally turned on by tech¬ 
nology. On the one hand, the house, which 
was only finished last year, is completely off 
the grid, irrigated with rainwater collected 
in a large cistern up the hill, and powered 
by solar panels and a gas generator. There 
are no phone lines. At the same time, Ether¬ 
net connections are built in everywhere, 
even out on the deck. The computers in his 
office - a 7100 Power Mac, a dual-processor 
NT, a G3 PowerBook, and Silness’ PC laptop 
- jack into cyberspace at 2 Mbps through 
the 1,500-pound high-gain dish on his roof. 


Using spread-spectrum radio technology, 
McKenna’s dish swaps packets with a simi¬ 
lar rig on the roof of CTI, his ISP, 30 miles 
north. The $20,000 system carries voice 
traffic as well. His plan was to eventually 
stream lectures over the Net, thus eliminat¬ 
ing the need to travel in order to “appear” 
at conferences and symposia. 

McKenna normally spends four or five 
hours a day online, devouring sites, weeding 
through lists, exploring virtual worlds, cor¬ 
responding with strangers, tracking down 
stray facts. Sometimes he treats the Net like 
a crystal ball, entering strange phrases into 
Google’s search field just to see what comes 
up. “Without sounding too cliche, the Inter¬ 
net really is the birth of some kind of global 
mind,” says McKenna. “That’s what a god is. 
Somebody who knows more than you do 
about whatever you’re dealing with.” 

As our society weaves itself ever more 
deeply into this colossal thinking machine, 
McKenna worries that we’ll lose our grasp 
on the tiller. That’s where psychedelics 
come in. “I don’t think human beings can 
keep up with what they’ve set loose unless 
they augment themselves, chemically, 
mechanically, or otherwise,” he says. “You 
can think of psychedelics as enzymes or 
catalysts for the production of mental struc¬ 
ture - without them you can’t understand 
what you are putting in place. Who would 
want to do machine architecture or write 
software without taking psychedelics at 
some point in the design process?” 

It’s a typical McKenna question: simulta¬ 
neously outrageous and, in some twisty way, 
true. For obvious reasons, hard statistics on 
the extent of psychedelic use in the high 
tech industry are tough to come by. But Rick 
Doblin, the founder of MAPS, will tell you 
that both MAPS and the Heffter Research 
Institute have raised more than 50 percent 
of their funding from Silicon Valley heads. 

“There’s a sense,” says Doblin, “that the 
creative chaos and visionary potential that 
people have gotten from some of their psy¬ 
chedelic experiences have played a role in 
their accomplishments in the computer 
industry.” Steve Jobs is on record calling his 
first LSD experience “wonderful.” Mitch 
Kapor credits “recreational chemicals” with 
inspiring crucial programming insights. 
“Psychedelics have infiltrated the computer 
industry,” says McKenna, “because psychedelic 


The Net, says McKenna, is "an oracle," fostering an 
unprecedented dialog between human beings and 
the sum total of human knowledge. 
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McKenna with girlfriend 
Christy Silness in their 
Hawaiian retreat. 



"The future I regard as history, but I don't 
want to miss it. We are on the brink of a 
posthuman existence. What's it gonna feel like?" 


use is a response to the 
environment that’s been 
found to actually work.” 

Psychedelics have cer¬ 
tainly left their mark on 
computer graphics, vir¬ 
tual reality, and anima¬ 
tion. From fractals to 
Kai’s Power Tools to 
Hollywood f/x, digital 
imagery has often been 
inspired by the mutations 
in perception brought on 
by certain drugs. As 
VRML cocreator Mark 
Pesce notes, “How often 
do you go to a Web site 
and say, This is really 
trippy!’? Well, why? 

C’mon - it’s because it 
was created by tripsters.” 

McKenna learned 
about computer anima¬ 
tion from his son, Finn, 
who studied at the San 
Francisco Academy of Art and now works 
in New Jersey. Together father and son would 
get high and go to museums to analyze the 
objects. “How would you CAD this? How 
would you get this Minoan vase, this Etr¬ 
uscan statue, up on the screen in 3-D? If you 
look at a seashell or a glass vase as a model¬ 
ing problem, then everything is an animation.” 

Ultimately, McKenna wants something 
more than trippy images. He hopes that 
computer graphics will blossom into a 
universal lingo, a language of constantly 
morphing hieroglyphic information that he 
claims to have glimpsed on high doses of 
mushrooms. “There is something about the 
formal dynamics of information that we do 
not understand. Something about how we 
process language holds us back. That’s why 
I encourage everybody to think about com¬ 
puter animation, and think about it in prac¬ 
tical terms. Because out of that will come a 
visual language rich enough to support a 
new form of human communication.” 

In McKenna’s mind we are not just con¬ 
juring a new virtual language. We are also, 


in good old shamanic style, conjuring the 
ineffable Other. McKenna argues that the 
imagery of aliens and flying saucers - which 
spring up in numerous tripping reports as 
well as in pop technoculture - are symbols 
of the transcendental technologies we are 
on the verge of creating. In other words, we 
are producing the alien ourselves, from the 
virtual world of networked information. 

“Part of the myth of the alien,” says 
McKenna, “is that you have to have a land¬ 
ing site. Well, I can imagine a landing site 
that’s a Web site. If you build a Web site and 
then say to the world, Tut your strangest 
stuff here, your best animation, your crazi¬ 
est graphics, your most impressive AI soft¬ 
ware,’ very quickly something would arise 
that would be autonomous enough to proba¬ 
bly stand your hair on end. You won’t be 


able to tell whether you’ve got code, 
machine intelligence, or the real thing.” 
McKenna thinks this is coming soon, within 
the next 10 or 20 years. 

McKenna ties all this into the Timewave, 
his kookiest notion. The Timewave is a 
strange fractal object McKenna pried out of 
the I Ching , the Chinese book of divination, 
back in the La Chorera days. He believes 
that it charts the degree of novelty active at 
any point in human history. The wave 
spikes in times of change, coinciding with 
the Black Death, the Enlightenment, and the 
birth of Mohammed. A computer program 
McKenna helped develop predicts the future 
as well, at least up until December 21, 2012, 
when novelty spikes to infinity and the 
Timewave stops cold. For McKenna, all of 
human history, with its flotsam of books 
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and temples and mechanized battlefields, is 
actually a backward ripple in time caused 
by this approaching apocalypse. 

C oping with his own personal apocalypse, 
McKenna spent much of 1999 sorting 
and answering fan email. As he read, he 
made an unexpected discovery. “It isn’t 
really me they support,” he says. “It’s a state¬ 
ment they are making about something that 
has probably provided them more insight 
and more learning than anything else in 
their lives outside of sex and marriage and 
a few of the other major milestones. My real 
function for people was permission. Essen¬ 
tially what I existed for was to say, ‘Go 
ahead, you’ll live through it, get loaded, you 
don’t have to be afraid.’ ” 

To ensure that folks give psychedelics a 
proper shake, McKenna has always recom¬ 
mended what he famously calls “the heroic 
dose.” Chew five grams of mushrooms, lie 
down in darkness and silence, and you’ll 
realize “every man can be a Magellan in his 
own mind.” There now exists a considerable 
community of people who have taken his 
advice. They are united in a belief that it’s 


a trip worth taking, but endlessly divided on 
how, or whether, to tell the world about it. 

Though most trippers are highly secretive 
about their activities, one part of the scene is 
starting to poke its nose above ground. The 
last decade has seen the first resurgence of 
official psychedelic research since the early 
’60s. Much of this work has been supported 
by Rick Doblin of MAPS, whose Web site 
and journal is devoted to the dry, methodi¬ 
cal language of protocols, statistics, and 
action studies. Though the National Institute 
on Drug Abuse continues to politicize the 
process with its war on drugs, the MAPS 
strategy has been surprisingly successful. 
“Now we can get FDA permission for vari¬ 
ous studies, and the regulatory system is 
pretty well open toward rigorously designed 
protocols,” says Doblin, who’s studying for 
a PhD in public policy at Harvard. “The big 
limiting factor is the shortage of serious 
researchers and scientists willing to point 
their careers in this direction. There’s still 
a lot of stigma attached to it.” 

The approach of organizations like MAPS 
and the Heffter Institute emphasizes the 
scientific and therapeutic side of the equa¬ 


tion. “It’s about as close as you can get to 
mainstream cultural values,” says Doblin, 
who contrasts this approach with that of the 
late ’60s. “The idea then was that these sub¬ 
stances were so liberating that we needed to 
create a countercultural movement, one 
inherently at odds with society. The funda¬ 
mental distinction today is between those 
people who still have that view and those 
who recognize that we have to feed this stuff 
back into the major culture.” 

McKenna straddles this divide. He believes 
that psychedelics should be more fully inte¬ 
grated into society, through art, design, and 
pharmacology. But despite his love of sci¬ 
ence - he calls Scientific American the most 
psychedelic publication that crosses his desk 
- McKenna is ultimately a romantic, and 
romantics rarely shape mainstream values 
these days. He’s no kook, but talk of Time- 
waves and galactic mushroom teachers 
speaking a transcendental language may 
not be what the psychedelic movement 
needs as it gropes toward legitimacy. As 
Earth, who runs the Vaults of Erowid site, 
explains, “Some people would certainly 
argue that it doesn’t help to have the most 
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famous second-generation psychedelicist be 
another man in a purple sparkly suit. One 
of the primary criticisms of psychedelic 
users is that they’re loopy as hell, and it can 
certainly be said that Terence McKenna’s 
ideas are, at their best, controversial and, at 
their worst, confused and delusional.” 

Today, the psychedelic community has 
ripened to a point where it may no longer 
need a charismatic leader. In a sense, this 
was McKenna’s goal. Because if Aldous Hux¬ 
ley was an aristocrat of psychedelics, and 
Leary was a populist demagogue, then 
McKenna is a crunchy libertarian. So it is 
perhaps fitting that McKenna is the last of 
his line, that no new harlequin hero waits 
in the wings. What does remain, however, 
is a network making sure that psychedelics 
remain an option, covert or otherwise. 

“In the end, all McKenna is asking anyone 
to do is to become a shaman, journey to the 
numinous, and draw their own conclusions,” 
says Mark Pesce. Even if the invisible land¬ 
scapes one discovers hold no more reality 
than dreams or VR worlds, the trip itself 
forces a direct confrontation with just how 
weird life is. And how deeply, profoundly 


weird dying may prove to be. 

Which means that McKenna is as prepared 
as anyone can be for the final journey into 
the dark. As he points out, “Taking shamanic 
drugs and spending your life studying eso¬ 
teric philosophy is basically a meditation on 
death.” McKenna calls death the black hole 
of biology. “Once you go over that event 
horizon, no messages can be passed back. 

It represents a limit case in the thermo¬ 
dynamics of information. So what is it?” 

McKenna chuckles. “The best answer I’ve 
gotten yet is out of Don DeLillo’s Underworld , 
where the nun discovers that when you die 
you become your Web site.” 

Like many people staring unblinkingly 
into the black hole, McKenna has opened up 
a great deal in the months since his diagno¬ 
sis. “I’m much more in tune with the Bud¬ 
dhist demand for compassion,” he says. 

“The real dilemma is how to build a com¬ 
passionate human civilization. If we betray 
our humanness in the pursuit of civiliza¬ 
tion, then the dialog has become mad.” 

In his heart, though, McKenna remains 
an optimist. “When I think about dying, the 
thing that surprises me is how much of the 


future I regard as history, but I don’t want 
to miss it. I want to know how it all comes 
out. I would like to know how the universe 
came to be, if extraterrestrials exist, where 
biotech is going, where the Internet is going. 
Because this is it. We are on the brink of a 
posthuman existence. So what’s it gonna 
look like? What’s it gonna feel like?” 

Facing his end, McKenna admits that he 
doesn’t “have a lot riding on my vision of 
things.” But the visions are precisely what 
make him such an inspiration to so many. 
Every day another talking head auditions for 
the role of visionary, trying to convince us 
that their speculations about the future are 
true. But real visionaries are more than just 
futurists. Their power lies less in prophecy 
than in giving us new perspectives on a con¬ 
stantly mutating world, perspectives that 
manage to be simultaneously timeless and 
new. Real visionaries are always dodgy char¬ 
acters, because they embrace strange, hereti¬ 
cal, even dangerous ideas. Terence McKenna 
is a real visionary. ■ ■ ■ 


Erik Davis (figment@sirius.com) wrote 
about pinball in Wired 8.02. 



SHOP 




> Candid reviews. 

> Expert movie advice. 

>DVD Shopping Guide. 

>The largest movie store on the web. 
>The lowest online prices, guaranteed 


YOUR CONNECTION TO THE MOVIES 


AOL Keyword: REEL 


www.reel.com 



IN THEATERS 

NEWS 

FEATURES 

HOME VIEWING GUIDE 

SCREENING ROOM 


































Enter a new world 
of clearly superior Internet video. 



// If you’re ready for something better than jittery, postage 
stamp-size video, visit us at www.burst.com for a free 
I trial of Burstware®. Burstware, provides exceptional quality 
H video and audio over IP networks. Finally, network video 
that’s crisp, clear, and reliable. How refreshing. 

Why stream when you can burst? 


burstware 

WWW.BURST.COM 


feSfefLimited time offer. Offer subject to certain limitations and may be modified or cancelled without notice. For futher information 














yilennium^ 







BY CHRIS LEWIS PHOTOGRAPHY BY OAUIES+STARR 


CALLAWAY’S HIRED A TEAM OF AEROSPACE ENGINEERS 
TO HELP PERFECT ITS GAME. AND THEY’RE NOT THE ONLY 

ROCKET SCIENTISTS ON THE GOLF COORSE THESE DAYS. 


It looks like something out of a Karloff-era Frankenstein movie. But these 
electromagnetic bolts of light aren't aimed at a soon-to-be-reanimated 
corpse.They're bombarding an unfinished golf ball suspended in a Plexi¬ 
glas box the size of a microwave on Callaway Golf's factory floor. 

"It's a proprietary technology that makes the cover adhere better to the 
inner layers of the ball," says Chuck Yash, president of the industry monolith. 

But that technology merely hints, he says, at the exotic thinking - and 
the $170 million for design and manufacturing - that's been poured into 
the company's first golf ball, the Rule 35.Taylor Made and Nike, who teed 
up their first balls last year, have made similarly sizable investments. All 
three companies have the same objective: to topple Acushnet, whose 
Titleist, Pinnacle, and Cobra brands together control 40 percent of the golf 
ball market.They also share a common design strategy: to make balls that 
perform well whether struck by beginner or pro. 

Golf ball design, with its recent influx of space-age materials and tech¬ 
nology, has turned into rocket science. But it's just now catching up with 
what happened to club design in the early '90s. When post-Reagan-era 
budget cuts deflated Department of Defense spending, hundreds of 
aerospace engineers in Southern California flocked to new jobs in nearby 
Carlsbad, home to most of golf's major equipment manufacturers. 

Now the same industry that transformed clubs has made the humble ► 
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► golf ball the most R&D-rich projectile this side of Cape Canaveral. 
Ballmakers are investing millions of dollars in aerodynamic research 
on the cute little dimples of a cover.Just below the cover, they've 
replaced wound rubber with new generations of polymers, giving 
manufacturers increasing control over spin rates. In the core, they 
are infusing industry standbys like polybutadiene and urethane 
with metals ranging from superheavy tungsten to ultralight tita¬ 
nium to generate livelier balls that travel greater distances. 

Callaway has assembled a veritable dream team to create its Rule 
35 ball."We brought in the most talented people we could find," 
says Yash."ln aerodynamics, we have a Boeing engineer who 
worked on the wings of the Boeing 767. We have people from 
DuPont in the polymer science area. We have PhDs and specialists in 
rubber chemistry, physics, and applied math." 

The United States Golf Association says that golf balls have to 
weigh less than 1.62 ounces with diameters smaller than 1.68 
inches. Other tests ensure that the little white projectiles all have 
a similar initial velocity when hit with a metal striker, and that they 
rebound at the same angle and speed when launched against a 
metal block. Working within these parameters, manufacturers have 
concentrated on spin rates, materials, and dimple design to help 
average golfers produce the driving distances of tour pros. 

"The challenge in golf ball design has always been to get a driver 
spin rate that's really low," says Dean Snell, director of research and 
development at Taylor Made's golf ball division."That's really how 
you maximize your distance.Then you want a very high spin rate 
when you use your 8-iron or pitching wedge.That's where you want 
to maximize your control." 

The material that defines the playing characteristics of Taylor 
Made's ball line is lnerGel,a copolymer that's derived from plastics 
once used in ski boots by sibling company Salomon. It constitutes 
the layer between cover and core. Snell explains:"We copolymerized 
that material" - essentially adding other plastics to the basic mix - 
"and made a new material that has the benefits of the original soft, 
resilient material." 

When you smack a Taylor Made InerGel ball with a driver, Snell 


says, the ball compresses, and the inside layer works with the core 
to create a fast, low-spinning long shot on the drive. But when you 
hit with a lofted iron, you stretch the cover, and that soft mantle 
layer of InerGel creates a higher spin. 

While Taylor Made focuses inside the ball, Nike has hung its R&D 
efforts on aerodynamics. At the end of a ball's flight, explains Gary 
Tavares, Nike's golf ball product development manager,"it behaves 
erratically. You want to keep it in a state where it's got a narrow, 
small wake so it can follow its line."To control flight, Nike has pro¬ 
duced a ball that has dimples within dimples.The company's new 
Precision Tour Control ball, says Tavares,"produces a more stable air 
flow around the ball." When a ball slows down at the end of its 
flight and reaches what is called its laminar state, he says,"most golf 
balls will tend to fall out of the sky, or flutter a little bit. By making 
the double dimple, you can actually trip the laminar state back into 
a turbulent state, so that the ball holds its line better." 

Advanced science like this is the product not just of industry 
brainpower, but of faster and better microchips."When we started 
our ball project three years ago,"says Callaway's Yash,"we had peo¬ 
ple from Lawrence Livermore and UC Berkeley come in to talk to us 
about the dynamic modeling of spin rates and everything that goes 
on inside a dimple, so that we understood the laminar and turbu¬ 
lent flows that take place while the ball is spinning at 8,000 or 9,000 
revolutions per minute.They said that at the time, even a super¬ 
computer would need 18 months to calculate all the things we had 
to calculate.They said we should wait a couple of years to get that 
time frame down to six or eight months. So that's what we did." 

What resulted were CAD programs complex enough to impress 
the likes of Bill Gates, who in recent years has moonlighted as a 
Callaway product pitchman."A few months ago he came in to look 
at our initial product run prior to doing a commercial for us. When 
he saw what kinds of applications we were running, he was pretty 
captivated by all the technology that goes into something as simple 
as a golf ball." ■ ■ ■ 


Chris Lewis is a Los Angeles correspondent for Sports Illustrated. 


1.LASER TAG 

Bad putters will try anything to 
improve their game. Even Bushnell's 
LaserPractice Pro (opposite page). 
When attached to the shaft of a flat- 
stick, it projects a stream of laser dots 
along the target line, ensuring that the 
club is correctly aimed and encourag¬ 
ing a straight takeaway, stroke, and 
follow-through. LaserPractice Pro: 
$119. Bushnell: (800) 423 3537, 
www.bushnell.com. 


2.P0RT-A-GREEN 

At first blink, the BrellaGreen looks 
like the all-time winner in the goofy 
golf-gadget sweepstakes, the kind of 
thing Roy "Tin Cup"McAvoy would 
reach for if his short game went 
barmy. But when stood on its head, 
this little piece of whimsy morphs 
from a fully functional golf umbrella 
into a practice pitching and chipping 
green. BrellaGreen: $49.95. Foothill 
Golf: +1 (801) 583 5883, 
www. brellagreen. com. 
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1.BAGGAD0CI0 


2.DEATH OF DISTANCE 3.UNDER COVER 


Ogio's new HardDrive golf bag weighs a 
mere 4 3 A pounds, has pockets for every¬ 
thing from balls to beer bottles, comes 
with a sturdy rain hood, and boasts the 
most comfortable carrying strap in the 
business.Tiger-age golfers will appreciate 
that its tough, ripstop nylon exterior comes 
in funky colors like royal, ecru, graphite, 
black, or sludge. HardDrive: $149. Ogio 
Sport: (800) 922 1944, www.ogio.com. 


Just how far is it to carry that fairway 
bunker? And which club will get you to the 
green if you shank it into the woods? With 
digital maps of 1,800 of the most popular 
courses in the US,GolfWits yardage software 
takes the guesswork out of the game. It also 
keeps score and, unlike human loopers, 
doesn't look for a tip after the round. The 
software runs on Pocket PCs using Microsoft 
CE software. GoIfWits: $49.95 for handheld 
CE version; $29.95 for PC version; $9.95 
per downloadable course map. Siscosoft: 

+1 (360) 318 1526, www.golfwits.com. 


Jan Craig headcovers are the golf equiva¬ 
lent of comfort food. The 100 percent wool 
pom-pommed or tasseled stick stockings 
are available in four styles and numerous 
color combinations. You can also opt for 
stripes, monograms, or club numbers. 
Headcovers: $23-28 per cover $4.50-9.50 
more for oversize covers. Jan Craig: (800) 
862 3227, www.jancraigheadcovers.com. 
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Recommended equipment: 

all-new Explorer Sport Trac. 

' 8 * 

Optipnal shift-on-the-fly 4x4 puts 
base camp wherever you want it. 

Scratch-resistant, rustproof cargo { 

^ , . s . ** i v* 

area with an available extendable i 

Cargo Cage. 10 cargo tie-downs 
hold up to 700 lbs. each. 
Insulated, washable rubber j 

flooring with pullout J 

1 

- V ■ Berber floor mats, J 


so you don't have to 
check your shoes 






1.CUSTOM IRON 

For nearly four decades, Ping has been 
making peak-performance irons, all of 
them custom-fit.The only problem: Its 
dubheads, cast to withstand customiza¬ 
tion's bending and tweaking, were always 
ugly. But that's changed. Ping's new i3 
Blades (for single-digit handicappers) and 
O-Size irons (for improving players) are 
gorgeous sticks with a classic look - and 
they play beautifully, too. i3 Blades and 
O-Size irons: $110 per club with stainless 
steel shafts, $140 with graphite. Ping: (800) 
474 6434, www.pinggolf.com. 


2.THE FAT ADVANTAGE 

Club shaft design has always been about 
minimizing torque, and therefore stabiliz¬ 
ing the dubhead, at the moment of impact. 
Closest to perfection are Wilson's new Fat 
Shaft irons - composed of a new, denser- 
crystal breed of graphite - which feature a 
Hyper Carbon shaft measuring a chubby 
.535 inch in diameter at the tip.The dub- 
heads themselves place extra weight at the 
toe to correct off-center hits.The resulting 
club is almost impossible to hit badly. Fat 
Shaft irons with Hyper Carbon 535 shafts: 
$1,060 per set. Wilson: (800) 469 4576, 
www.wilsonsports.com. 


3.EV0LUTI0N 

Rarely if ever does duffer-targeted tech¬ 
nology translate into a club that feels and 
plays (as SportsCenter's Stuart Scott would 
say) like straight butta. But Tommy Armour's 
new 845 evo v-31 irons pull it off with two 
clever innovations.The weight distribution 
changes from club to club, making the 
9-iron, for example, look strikingly different 
from the 3-iron. And the flex points of the 
new Tri-Gold shafts differ through the set 
to optimize distance and trajectory. 845 evo 
v-31 irons: $832 per set.Tommy Armour: 
www.armourgolf.com. 
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1.RANGE ROVER 

If you haven't done enough to shock the 
polite, gin rickey-sipping citizens who live 
along the fairway, roll out some morning in 
the Humdinger. Sold by Electric Car Distrib¬ 
utors - which also stocks Chrysler- and 
Lexus-replica carts - the faux Hummer 
features marvelously superfluous acces¬ 
sories like an Alpine CD player, built-in ice 
chests, a wood-grain steering wheel, and 
a fold-down windshield. Most important, 
this little beast runs on an 11-horsepower 
motor (no commercially produced golf 
cart is more powerful) and can do a zippy 
24 mph,for an effective assault on the 
fifth hole. Humdinger Golf Cart: $15,900 for 
four-passenger car; 19,500 for six-passen¬ 
ger car. Electric Car Distributors: (800) 476 
5642, www.elec-car.com. 


2.GL0VE ME TENDER 

The only thing scarier than a 6-foot putt for 
par is packing your sticks for a trip. But 
with tons of padding in all the right places, 
well-positioned straps that prevent shifting 
and grating, and tearproof cordura nylon 
(not to mention a lifetime warranty), the 
virtually indestructible Club Glove Last Bag 
is the next best thing to Vicodin for sooth¬ 
ing pre-airport panic. It also features roomy 
pockets and 70-mm in-line skate wheels to 
ease you along the corridors of fear. Last 
Bag: $249. Club Glove: (800) 736 4568, 
www.clubglove.com. 


3.SWINGER’S CLUB 

From the mystical realm of the infomercial 
comes - surprise! - a training aid that 
actually works.The Kallassy Swing Magic 
full-swing trainer has a split grip that lets 
your right hand break away and slide up 
and down the shaft - thus ingraining a 
steady swing tempo and encouraging 
acceleration through the ball as the hands 
reunite on the downswing. Swing Magic: 
$89.85. Kallassy Sports: (800) 718 1890, 
www.swingmagic.com. 
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THEFT-DETERRENT SYSTEM 



SECURITY SYSTEM 




The technology Lexus offers in the GS400provides unparalleled peace of mind. So does the technology Lexus offers 
under it. Thanks to radically swept-back lateral grooves that accelerate water evacuation and special tread rubber 

compounds that deliver a progressive dry grip, the Michelin Pilot® Sport builds your 
confidence rain or shine. To find the dealer n 
call 1-888-MICHELIN or visit www.michelin.com/p 

Because so much is riding on your tires. 









1.R0UGHING IT 

Taylor Made's Rescue club may look like a 
gene-splicing experiment gone terribly 
wrong, but its performance benefits are 
unbeatable. By combining fairway wood 
distance with long-iron control, it serves as 
the trouble club nonpareikThe tungsten 
sole plate under its titanium body makes it 
play as well from the rough and from fair¬ 
way bunkers as from perfect lies. Rescue 
club with Bubble graphite shafts: $320 
each, in 15-, 18-, 21-, and 24-degree lofts. 
Taylor Made: (800) 829 5676, www 
. taylormadegolf. com. 


2.DAMN STRAIGHT 


3.P0VUER LAUNCH 


Adams Tight Lies 2 drivers and fairway 
woods incorporate the same upside-down 
dubface design that three years ago made 
the original Tight Lies the darling of the 
fair-to-middling golfer. What's new is 
Adams'"asymmetrical face curvature" - a 
slight bulge toward the toe of the dubface 
that helps correct slices. With clubheads 
made of stainless steel, these may not be 
the longest-hitting clubs in the world, but 
they may well be the straightest.Tight Lies 2 
driver and fairway woods: $200 with stain¬ 
less steel shaft, $249.95 with graphite. 
Adams Golf: (800) 622 0609, www 
.adamsgolf.com. 


Mizuno has long been a favorite dubmaker 
of pure ball-strikers, and its newT-Zoid 
Forged Driver shows why. By cutting away 
a crescent-shaped portion of its titanium 
dubface, the company's R&D folk have 
produced a club that generates so much 
rebound effect that the club barely abides 
by USGA regulations. Novices be warned: 
Misfires with a club this potent will have 
you playing second shots out of parking 
lots and clubhouse restaurants.T-Zoid 
Forged Driver: $385. Mizuno: (800) 966 
1211, www.mizuno.com. 
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1.GREEN IS GOOD 

The Full Swing Golf Simulator is the ulti¬ 
mate duffer's toy. Never mind that it costs 
as much as the first year of a Harvard MBA. 
In a black box the size of a storage shed, 
golfers can pound regulation balls into a 
10-by-12-foot screen that displays super- 
realistic renderings of golf holes from 
famed tour layouts like Firestone and Pine- 
hurst no. 2. By monitoring the ball's speed 
and position through impact, a computer 
analyzes your swing and projects the flight 
of the ball onto the course along with stats 
on its speed, distance, and flight angle. Full 
Swing Golf Simulator: $45,000 (includes 
11 courses; additional 10-course packages 
$1,250 each). Full Swing Golf: (800) 798 
9094, www. fullswinggolfinc. com. 


2.T0RF WARRIOR 

Determined to end the tyranny of the stiff- 
soled golf saddle shoe, Adidas brings front- 
and rear-foot torsion systems, ultralight 
materials, and top-notch outsole traction to 
its fairway footwear. For women, the shoe¬ 
maker eschewed the business-as-usual 
borrowing of men's lasts and made the cleat 
sing to the female sole. (Note: A men's ver¬ 
sion is also available.) Scottsdale W: $110. 
Adidas: (800) 982 9337, www.adidas.com. 
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Panasonic introduces 
the first digital still camera 
that can capture up to 
1,500 images on one disk. 


IMOmb 


U/SK 


The new PalmCam® digital camera uses SuperDisk Diskettes, regular floppy disks 
and can even be used as an external SuperDisk drive for your home computer*! 



Panasonic introduces a super camera that uses SuperDisk Diskettes for super storage. 

That means you can save up to 1,500 images on one 3.5” diskette. And since this Wf&O 
PalmCam also uses regular floppy disks, there’s more than one way to transfer images to a computer 
without using cables. In fact, the camera comes equipped with a USB port so you can even transfer files 
from your computer to the camera. Now that is super. So take your best shot with Panasonic. 


1 1.3 Mega Pixel CCD • 1,280 x 960 High Resolution • 2.5” diag Color LCD Monitor • Motion Image Recording with Audio (up to 10 sec.) 


1-800-211-PAN A or www.panasonic.com/palmcam 

SuperDisk and the SuperDisk logo are trademarks of Imation Corporation. The Circle-Pyramid logo is a registered 
trademark of Imation Corporation. 'Requires PC with USB port and Microsoft® Windows® 98 or iMac® or Power 
Macintosh® G3 with USB port and MAC OS version 8.1 or later. All pictures simulated. Model shown PV-SD4090. 


Panasonic’ 

just slightly ahead of our time® 
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1.MASTER OF COMPROMISE 

At one point last summer, it seemed like 
every tour pro alive - from Juli Inkster and 
Arnold Palmer to infamous Frenchman 
Jean Van de Velde - was playing the same 
Never Compromise putter. And who could 
blame them? Even in the hands of ordinary 
folk, it's a magic wand.This flatstick's wiz¬ 
ardry resides in its "gray matter," a light¬ 
weight polymer in the middle of the 
dubhead carrying only 10 percent of its 
total weight; the rest is distributed at the 
ends, making for the best balanced and 
most forgiving putter you'll ever play.Z/l 
Delta 2 Putter: $139.99. Never Compromise: 
(800) 615 3792, www.nevercompromise.com. 


2.PRECI0US METAL 

OK, so it's not solid platinum. It's carbon 
steel and nickel, with a thin platinum plat¬ 
ing. But the oh-so-elegantTitleist Scotty 
Cameron Pro Platinum putter delivers on 
the promise of its name in balance, feel, 
and aesthetics. In the right hands, each 
clack is like a kiss from a movie star. Scotty 
Cameron Pro Platinum putter: $250.Titleist: 
www.titleist.com. 
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In fact, shipping overseas has never been simpler with our online document preparation, electronic customs clearanci 

Cor| 

Whether it's Ecija or Ecuador, be sure with FedEx. Call 1-800-Go-FedEx or visit fedex.com I CM 

© 1999 Federal Express Corporation. See FedEx Service Guide for terms of carriage. FedEx® Reg. U.S. Patent and Trademark Office. 


Be absolutely sure 







2.E-BOOKIE 

UltraCaddie software makes scorekeeping 
ultraquick and ultraconvenient,and its 
gambling features can help it pay for itself. 
The application can track all kinds of side 
bets, from skins to multipress nassaus. Runs 
on all versions of the PalmOS. UltraCaddie: 
$39.95. UltraCaddie: www.ultracaddie.com. 


1.BALMSTIC MISSILES 

Callaway's new Rule 35 ball is ratcheting 
up the battle to be your favorite golf ball. 

It joins new entries such as Nike's super¬ 
latively long and responsive Precision Tour 
Control, not to mention Taylor Made's 
InerGel Pro Distance, fashioned for mid to 
high handicappers, which is as soft and 
playable as any distance ball you'll ever 
drive. Rule 35: $44 for 10. Callaway: (800) 
228 2767, www.callawaygolf.com. Precision 
Tour Control: $45 per dozen. Nike: (800) 806 
6453, www.nike.com/golf. InerGel Pro Dis¬ 
tance: $40 per dozen.Taylor Made: (800) 

888 2582, www.tayiormadegoif.com. 


Since few putts on real golf courses are 
dead flat, practicing on your living room 
carpet isn't much help.The Electronic 
Putting Challenge fabricates 72 sloping 
putts, some of them annoyingly difficult - 
just like on real putting greens. Electronic 
Putting Challenge:$1,495.GLTechnology: 
(888) 372 7888, www.gl-tech.com. 




3.SUPPERY SLOPE 
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Act 2.0 


If you think experience doesn't count for much in the new economy, 
you should meet a guy named Lee lacocca - and four other entrepreneurs 
who've staked a dot.com claim. By David Wallis 


A fter their once-brilliant careers came to an end, Nick 
Nicholas, Lee lacocca, Rich Frank, James Robinson III, and 
Julann Griffin all seemed to disappear for a while. Nicholas, 
deposed as co-CEO of Time Warner, retreated to Colorado 
to kick back, ski, and figure out what hit him. lacocca left 
Chrysler, took it easy, and hit the links. Robinson, forced out of 
AmEx, did some consulting. Frank, a former chief of Disney 
Studios, devoted much of his time to producing cabernet at his 
small Napa Valley winery. And Griffin, cocreator of Jeopardy 7, 
tended to her 1,000-acre estate in Virginia after a string of TV 
executives rejected her proposal for a new game show. 


Clockwise from top left: 
Lee lacocca, Nick 
Nicholas, Rich Frank, 
Julann Griffin, 

James Robinson III. 


All multimillionaires, they might 
have simply coasted into full-time 
retirement. Instead, inspired by the 
promise of big ideas, stock options, 
and the urge to prove they still have 
what it takes, each has embarked on a digital odyssey. All five 
are 55 or older (the oldest, lacocca, is 75), making them role 
models for a graying horde of executives who see the Internet 
as the place to launch their next acts. In wide-ranging con¬ 
versations with Wired , they discussed the ups and downs of 
plunging into the new economy. 


WIRED MAY 2000 


D8E0 


PHOTOGRAPHS CLOCKWISE FROM TOP LEFT: 
GRAHAM MACINDOE, SIAN KENNEDY, SIAN 















92 % of the 

USA TODAY 
Internet 100 

run Oracle. 


It seems, 

like great minds. 


great e-businesses 
think alike. 



SOFTWARE POWERS THE INTERNET 


® 


TM 


©2000 Oracle Corporation. All rights reserved. Oracle and Software Powers the Internet are registered 
trademarks of Oracle Corporation. Other names may be trademarks of their respective owners. 


www.oracle.com 







AGE 66 _ 

ACT 1 CLAIM TO FAME 
Cq-CEO of Time Warner _ 

NOW Self-employed startup investor 

MADE DIGITAL LEAP 1992 _ 

HQ New York _ 

EMPLOYEES!__ 

MARKET VALUE $566 million 

When Nick Nicholas helped run 
Time Warner in the late ’80s, 
reporters routinely tagged him as a 
sober, visionless bean counter - “antimagic ,” 
as one put it. In 1992, Nicholas was ousted 
by Gerald Levin and the late Steve Ross in a 
devastating coup. “Nick was one step above 
roadkill,” recalls Charles Jennings, a friend 
who bumped into him days after he was 
booted. Nicholas’ wife, Lynn, a psychologist, 
confirms the diagnosis. “Nick was in shock,” 
she says. “He had never had a failure 
before. I think losing his job was an exercise 
in humility - not the most pleasant human 
experience but a very valuable one.” 

Armed with a severance check for $16 
million, Nicholas rapidly morphed into an 
investor with an uncanny knack for finding 
and nurturing Net startups, parlaying his 
stake into a fortune worth roughly half a 
billion dollars. Supported by a staff of one, 
Nicholas has pumped pre-IPO money into 
more than 20 high tech companies, includ¬ 
ing Yahoo! Store (formerly Viaweb, which 
helps merchants set up ecommerce sites) 
and PlanetFeedback (a service enabling 
consumers to contact any company to 
express gratitude or a gripe). In 1997, 
Nicholas placed a $2 million bet on the 
reverse-auction site priceline.com, an 
investment that is now worth approximately 
$300 million. Most recently, he returned to 
his publishing roots, launching Access Inter¬ 
net magazine, a Parade -like supplement of 
Web site reviews available in dozens of 
newspapers and online. 

Wired: You crossed the bridge to new media, 
but is it too late now for other old-media guys 
to get into the Internet game? 

Nicholas: Not this game. This game is going to 
go on for centuries, so it’s not too late at all. 
How soon after leaving Time Warner did you 
get serious about technology? 

Within months. Like all CEOs, I already had 
a computer. But all I knew was how to turn 
it on and off. I had never even written any¬ 



thing on it - I used longhand. Basically, I 
started thinking about the future. I asked 
myself, “Hey, Nick, in 30 years at Time Inc., 
what turned you on?” 

And the answer? 

My days starting up HBO and Manhattan 
Cable Television. There were no rules, so 
those were exciting times. When I got 
assigned to both of them, they were just 
about to be shut down. I got put into solving 
problems. Well, the flip side of problems are 
opportunities ... I loved operating with real 
people doing real things. You know, negoti¬ 
ating with the local union, the tough guys. 
Executives don't usually gush about unions. 

I’ll tell you what: No one had ever sat down 
to explain to these guys the whole business 
and what it takes to survive. I used to go 
down to the garage and meet them. I’d say, 
“You bring the beer, and I’ll bring the com¬ 
pany’s plan.” But when you end up as a 
CEO of a major corporation, every minute’s 
scheduled. The Queen Elizabeth part of your 
job, the ceremonial stuff - speaking at con¬ 
ferences, lobbying senators, entertaining 
foreign partners - becomes very time- 
consuming. 

What was the first check you wrote to a tech 
startup? 

Around $200,000 for a piece of Zombie, a 
virtual reality gaming company. That was a 
large amount of money to me. I don’t usu¬ 
ally see business plans seeking tens of mil¬ 



Booted from Time Warner in 1992, Nicholas 
rode his golden parachute into a lucrative second 
career finding and backing new Netcos. 


here, a high-risk one over there. Not much 
in between. The conservative investments 
I owe to my family. With the very high-risk 
stuff I shoot for the moon. I like to invest 
really early in the process so I can add value 
at investor meetings. I want to mentor and 
focus on developing strategy. That’s how I 
can help. 


When I met Jay Walker of priceline.com, there was 

no business plan - there was an idea and there 
was Jay. In 20 minutes I was sold." - Nick Nicholas 


lions. I see ones in the early stages of 
development. They want money to test a 
hypothesis. 

How did that investment work out? 

Not great, not lousy. How can I put it? I 
didn’t lose money, and I didn’t make money. 
Zombie’s games didn’t sell that well, but the 
company is a survivor and most game com¬ 
panies aren’t. 

How much of your capital do you devote to 
Internet startups? 

I’m a “barbell” kind of person in the way I 
manage my life economically. On each end 
there’s a lot of weight and in the middle just 
the handle. A conservative investment over 


Do you demand a specific return on 
investments? 

No, I have a different philosophy. Sequoia 
Capital, for instance, invests billions, so I’ve 
got to get there before they do. I like to get 
in long before VCs are around. The VCs 
want to get in and take it public and get out 
in two or three years. I don’t think about an 
exit strategy. I don’t have to. 

With only one assistant, how do you success¬ 
fully compete with the mammoth venture 
capital firms for deals? 

I do not compete with large VCs. They 
almost always get into the deals later - after 
there is more dehnition, and less risk, to a 
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project. I try to invest at the very earliest 
stage - in some cases, when the company 
isn’t even legally formed. 

Where do you track down these embryonic 
companies? 

It’s word of mouth. People say, “This guy 
Nicholas is really value-added. He won’t 
screw you on the investment, and he can 
help you.” I’ve been out of school for 35 
years, and I’ve met tons of people who bring 
me deals. I do the same thing for them. It’s 
like dropping rocks in a pool; the circles 
intersect. 

What piques your interest when you read a 
new business plan? 

I care more about the idea than the plan. I 
ask, “What do you guys want to do? What do 
you want to make happen and why?” I want 
to see some evidence of leadership skills in 
the management team. It doesn’t have to be 
business-related. It could be something they 
did in their community. I prefer backing 
entrepreneurs who invest some of their own 
hard-earned cash. Generally, you just listen 
to people. How do they talk? Do they let 
other people talk? I really wanted to invest 
with Jay Walker [priceline.com’s founder], 
and there was no business plan. There was 
an idea and there was Jay. In 20 minutes 
I was sold. 

In 20 minutes? 

Maybe less. I met Jay at breakfast on Man¬ 
hattan’s West Side, and he leans into me, 
smiles, and says, “What would you say if I 
told you that you could name your price on 
something that was important to you and 
the suppliers would all compete for your 
business?” I said, “I want in.” 

What's your take on AOL's purchase of Time 
Warner? 

It’s a brilliant deal for Steve Case. From the 
view of a Time Warner shareholder, I just 
don’t get it. I want a cogent understanding 
of why, when you put these two companies 
under one roof, billions in shareholder 
value will be created that wouldn’t other¬ 
wise be created. Case is using inflated Inter¬ 
net wampum to buy real assets - CNN and 
Time and Time Warner Cable. 

What's the difference between AOL's stock 
inflation and priceline's? 

Two different animals. AOL is valued on its 
revenue stream as an ISP, whereas Price¬ 
line.com is valued on revenues from selling 
things to customers - like 10,000 airplane 
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The man who pulled Chrysler out of the abyss 
believes B2B sales of Rust Belt gear will 
"change the way the world operates." 


tickets a day. It’s clear that priceline is going 
to stay in its own business. It doesn’t need to 
use its wampum to buy any tangible assets. 
Time Warner might not have merged with 
anybody if it had done a great job creating 
Web content. Could you have handled that 
better? 

It’s interesting that none of our major media 
companies were the major entrepreneurial 
builders and inventors of the Internet. It 
happened not in spite of them, but around 
them. Not one of the big new Internet com¬ 
panies - the Amazons and the AOLs - came 
from the people who were in the business of 
journalism or communication. Would I have 
conducted myself differently? I don’t know 
the answer to that. 

So let's pretend: You're in charge at Time 
Warner throughout the '90s. How would you 
save it from the AOL gobble? 

In the ’90s, Time Warner was a large, 
sprawling, unfocused company with a poor 
balance sheet, and as a result it probably 
underinvested in new media. I wanted 
something lean and focused with a great 
balance sheet. Fundamentally, lean organi¬ 
zations are more likely to be entrepreneur¬ 
ial. Two examples of moving too slow: The 
people who founded Yahoo! came to Time 
and offered them a quarter of the company 
for about 10 million bucks. Didn’t happen. 
And in early ’95, Paul Allen had accumu¬ 


lated 25 percent of AOL. He wanted to be 
more active in the company but was 
rebuffed by Steve Case, so he sold his stock. 
Time Warner could have picked that up for 
a song, a couple hundred million at the 
most. It is supremely ironic to me that 
before the AOL deal, Time Warner made 
this huge announcement that they were 
establishing a $500 million fund to invest in 
Net businesses. That’s the fund that should 
have picked up Yahoo! and AOL. 
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For the past few years, Lee Iacocca 
has steered clear of the Internet to concen¬ 
trate on EV Global Motors, an electric bike 
company he started three years ago. But he 
recently rented his glib tongue and famous 
face to Online Asset Exchange, something of 
a cross between Nasdaq and eBay. Touted as 


not play golf? I’ve played enough golf. The 
world is changing and I want to keep talking 
to young people and see all these wonderful 
new markets and inventions. I already own 
a big electric bike business, but with Online 
Asset Exchange I realized I can learn a lot 
and, through my 50 tough years in business, 
I can help them. 

Online Asset Exchange is your Net debut - 

Well, actually, I dove in with my own Web 
sites for my bike business. I brought in a 
company that set up a great Web site for us, 
and told us how to tie in our dealers and 
organizations like AARP and Kiwanis Inter¬ 
national that are interested in bikes, and I 
began to realize how quickly you can gain 
awareness. I now have three sites, including 
iacocca.com, which is called that because I 
couldn’t get my full name. Some guy in 
Texas says he owns it. We’ll go to court and 
figure that out later. 

How much did you know about computers 
after leaving Chrysler? 

Steve Jobs came to my office 15 years ago 
and gave me two computers and said, 
“You’re computer illiterate, and I imagine 
you’re proud of it?” And I laughed and said 


'Age gives experience. Besides, it takes you until 
about 50 to know what the hell is going on 
in the world." - Lee Iacocca 


“the world’s largest surplus machinery mar¬ 
ketplace,” the well-funded startup is backed 
by a quartet of venture firms (including 
Delphi Ventures and Sigma Partners), and 
lists 200,000 secondhand assets with a 
value of $7 billion, from aircraft engines to 
zipper manufacturing tools. Iacocca doesn’t 
know much about the Net’s intricacies, but 
he should feel at home at Online Asset 
Exchange - he peddled tons of used equip¬ 
ment at Chrysler, and his new company’s 
management team is stocked with older 
execs. Initially, the company is making 
markets in metalworking and production 
equipment, power-generation systems, and 
aircraft gear, though it plans to rapidly 
diversify. Can car parts be far behind? 

Wired: Why do anythingl Why not just retire? 
Iacocca: My kids ask me that all the time. 
What the hell are you doing this for? Why 


yeah - but I learned a little bit, played piano 
on it a couple of times. So many executives 
don’t want to take time to delve into the 
Internet, but now if you don’t you’re sort of 
saying, Stop the world, I want to get off. 
Many Internet startups must have wooed you 
in recent years. What did you pass up? 

Online car dealers, who are trying to get 
part of the trillion-dollar car market - 
everybody from Autobytel to Cars Direct to 
cars.com. They wanted me as a spokesman. 
And while I agree that many brick-and- 
mortar stores aren’t necessary, I still 
embrace the franchise system for cars, as 
much as it is maligned. I grew up with deal¬ 
ers - they’re some of the best businessmen 
there are - and I didn’t think it was time to 
jump ship. 

What attracted you to Online Asset Exchange? 
What I like is good people with a good plan 
who are well capitalized. Of all the concepts 
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out there, this one turns me on. Why is there 
so much excellent used equipment in the 
US? It’s because we’ve had an affluent 10 
years and a lot of this stuff is only halfway 
depreciated, but companies buy new 
machines to keep efficient and use capital 
expenditures to improve productivity. The 
result is that all this heavy equipment is 
lying around in storage. Boeing has a ton. 
The Big Three have a ton. In my days at 
Chrysler I remember saying, “Just get rid of 
it.” Using auctioneers, you would try to get 
the best price you could, but often you ended 
up with 10 or 20 cents on the dollar. 

Would you have used this service at Chrysler? 

I ended up with too many four-cylinder 
engines, because I thought gas was going 
to $2 a gallon - not $1, like it did back then. 
So I went to Beijing and sold a slightly 
used automated engine line to the Chinese 
government. This new way makes deals 
like that a lot easier. Already, on Asset 
Exchange, you see these amazing deals - 
there’s a small power generating company, 
for instance, that is trying to sell an entire 
power plant! 

What do you see as the biggest risk facing the 
company? 

Actually, of all the proposals I looked at, I 
found this company the least risky. The peo¬ 
ple who run it - Frank Berlage and Norman 
Bastin - have been in the asset liquidation 
business for years. They know all the people 
in Silicon Valley - I know because I checked 
them out - and they raised plenty of capital. 
They have $7 billion in assets already. What 
you worry about in any business is how 
tough the competition will be. I have no 
illusions that there won’t be others selling 
secondary assets and machine tools, but the 
guy with the best system will be left stand¬ 
ing. I like this company because it’s full 
service. It’s doable. It’s an exchange like the 
New York Stock Exchange, but instead of 
selling bid-and-ask stock we sell the used 
collateral behind that stock. It’s pretty slick. 

I wish I’d thought of it. 

What will you do for them? 

I’ll be on their board, go to conventions, talk 
to the press, advise them about moves to 
make. Take medical equipment, which they 
aren’t into yet but should be. Old magnetic 
resonance imaging machines are relatively 
small and they make people in the US feel 
claustrophobic, but a hospital in China will 



Frank cut his teeth in Hollywood, where things 
happen fast. But the pace of digital startups 
outstrips anything he's seen. 


take whatever you got - forget the claustro¬ 
phobia. The Internet allows you to create a 
real exchange with a bid and ask price - not 
an auction - every day around the world. 
The Asset Exchange people will appraise the 
equipment, finance it, open the escrow 
account, rig it, move it to Europe or wher¬ 
ever from New York. 

In your book Talking Straight you complained 
that old people get discarded in the business 
world "just because they have wrinkles/'Will 
Internet opportunities change that? 

I’ve always been against automated chrono¬ 
logical dates to farm people out. The union 
would always say, Make room for the new 
blood; there aren’t enough jobs to go 
around. Well, that’s a hell of a policy to 
have. I don’t know if the Internet will be 
able to change stereotypes, but I hope so. 

I had people at Chrysler who were 40 but 
acted 80, and I had 80-year-olds who could 
do everything a 40-year-old can. You have to 
take a different view of age now. People are 
living longer. Age just gives experience. 
Besides, it takes you until about 50 to know 
what the hell is going on in the world. 

What do you tell 25-year-olds with $25 million 
in stock options? 

I spoke at a conference Arthur Andersen 
sponsored last year on communications. On 
one side were the old guys like AT&T and 


Lucent, and on the other side were the Inter¬ 
net guys. I told the Net guys not to get too 
carried away; I reminded them that in 1909 
there were 120 car companies. There is 
going to be a big shakeout, and I told them 
that to survive they have to implement these 
wonderful concepts, and that requires good 
people, marketing sense, some techies, but 
above all an awareness of taking care of the 
people you’re selling to. Ecommerce compa¬ 
nies that want to make it have to say, “The 
customer is king and I will service him until 
death do us part.” Because in the end, only 
the good ones will be left standing. 
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If you can read a man by the books 
he reads, Rich Frank, Disney Studios chief 
turned Internet impresario, is both reflect¬ 
ing on the past and bracing for the future. 

As the recently appointed head of Food.com, 
an Internet delivery and takeout service, 
Frank currently shuttles between Steven 
Stark’s nostalgic Glued to the Set: The 60 TV 
Shows and Events That Made Us Who We 
Are Today and Clayton Christensen’s trea¬ 
tise on the life span of success, The Innova¬ 
tor's Dilemma. Frank’s jump from studio 
exec to ecommerce turk comes courtesy of 
San Francisco-based Food.com, a four-year- 
old startup that enables hungry consumers 
in America’s 10 largest cities and major 
university towns to order delivery of restau¬ 
rant meals electronically. Food.com has, in 
Frank’s assessment, “spilled” $15 million 
of the approximately $45 million in venture 
capital that it originally raised (it closed an 
$80 million round of financing in March), 
while the company’s revenues remain 
snack-sized: roughly $3 million. What’s the 
problem? Restaurants seem reluctant to pay 
for unproven Internet ordering systems 
(Food.com charges them $79 a month plus 
5 percent of online orders), and diners seem 
slow to abandon the trusty telephone. 

Frank - who was recruited by the venture 
capital firm Accel Partners after it forced out 
Food.com’s founders - concedes that the 
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company’s turnaround might require the 
resources of a “bigger fish.” (He occasionally 
drops subtle hints that Food.com is amenable 
to suitors.) Still, when pressed, the man who 
shepherded TV shows like Home Improve¬ 
ment and films like Dead Poets Society main¬ 
tains that he has another hit on his hands. 

Wired: You split your time between LA and San 
Francisco. Compare the two cultures. 

Frank: I live in LA most of the time. When 
I’m in San Francisco, about three days a 
week, I stay at a hotel. Most of the people in 
San Francisco and the Valley are young and 
willing to work for very low pay in exchange 
for very high stock, and in LA they want 
hard cash, stock, and bonuses. Everyone 
there wants more of a guarantee. Things 
move quickly in Hollywood but they move 
even quicker up north. San Francisco is 
even faster-paced than New York. 

Why is a former movie executive the right man 
to lead Food.com? 

I may have been a movie executive but I’m 
an executive first. I think I could run Gen- 

"The only things I've failed 
twice." - Rich Frank 

eral Motors given a little time to learn about 
it. The only things I’ve failed at were trying 
to retire twice. 

Why wouldn't a 24-year-old eat your lunch? 
Well, I think a 24-year-old could eat my 
lunch playing basketball. But what I’ve 
found is that you need some perspective. 
That’s what I bring to this company. We’re 
in the process of negotiating our last round 
of financing, and McDonald’s is likely to 
be involved. Literally, when I was sitting 
in their offices in Chicago, one of their 
executives leaned forward and said, “It’s 
so great to see an old person in the room. 

I just feel more comfortable giving my 
money to you” - she actually said this - 
“than to a 24-year-old.” 

When you joined Food.com, what did your 
friends in Hollywood say? 

The funniest call I got was from Michael 
Eisner, who asked, “What are you doing 
takeout and delivery food for?” I told him 
food delivery was just the entry point to a 
very big idea, and that is to create the Food 
Network of the Internet, and to do every¬ 


thing that’s been done on television on the 
Internet. And he said, “Oh, I get it.” 

Why do you think your old boss, Barry Diller, 
has yet to hit a home run on the Net? 
Integrating the management staffs of his 
old, established companies and the new 
ventures causes conflicts, but I think Barry 
is doing a pretty good job. 

Do you agree with Diller that almost every¬ 
thing about old and new media is different? 
The pace is certainly different. With the 
Internet, things are moving so rapidly that 
you almost don’t care about process, you 
just want to move forward, and you figure 
you’ll build the process as you go. The 
entertainment business has been around for 
years, so it had structure, heritage, and his¬ 
tory. But it was also tied down by unions, 
negotiating new contracts all the time, and 
that forced a certain rhythm, timed to the 
major seasons, for releasing movies. Here, 
the rhythm recalls a very rapid heartbeat. 

No seasons - just urgency. 

Hollywood wasn't fast-paced? 

Yeah, but everything was structured - from 

at were trying to retire 


where you parked your car to who was 
allowed on the lot to where your office was. 
It was structured to protect the system, sort 
of like a fraternity. Once you became a 
brother, you wanted to be able to harass a 
pledge. And there was also an awful lot of 
setting things up so that, if a project wasn’t 
successful, you had somebody else to blame. 
You had to call up all the past deals to see 
how you were going to build a model. Here 
the structure is, “Let’s just make the deal. 
Let’s get on to the next thing.” 

You started your career in the '60s at BBDO as 
a junior media planner. Was there anything 
reminiscent of that in your first day at 
Food.com? 

They’re about as opposite as could be. Madi¬ 
son Avenue was very formal; you had to 
wear a suit and tie, wing tip shoes. I can 
remember using these giant Monroe calcu¬ 
lators at BBDO. You would hit a bunch of 
numbers and sit there while the machine 
went ch ch ch ch ... And you would wait 
and wait while it carried out long division. 
How much did you know about technology 
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coming into Food.com? 

I didn’t know anything about technology 
and still don’t know much more. I have 
problems working basic programs. 

What's the worst old habit you brought with 
you? 

At Disney we analyzed everything, looked at 
everything. We wanted to see what all the 
downfalls were. We wanted to make sure 
the return on investment was right. I was 
taught to think that way. So when I came 
here, I started looking at every decision. I 
would sit down and analyze, and mean¬ 
while things were just happening. Here the 
question is, How do we get to market 
faster? The first one to market starts gob¬ 
bling up market share, generates venture 
capital and money to continue. So you start 
thinking, Hey, I just feel this is right, let’s 
go do this. It took me a while to get my 
hands around that. 

Was there a turning point when it all fell into 
place? 

As we started getting bigger - eventually 
surpassing 550,000 registered subscribers - 
we realized that our site was not as func¬ 
tional as we wanted it to be. I had to go to 
the board to ask them for a couple million 
to reprogram it. We made that decision very 
rapidly, and at Disney we would have taken 
a long time. We put about two weeks’ work 
into a presentation, got approval at one 
board meeting, and then started interview¬ 
ing firms immediately. We didn’t overthink 
it. Maybe I’ll find out six months from now 
that we made a mistake. But then I’ll just 
change the site again as opposed to worry¬ 
ing about it. 

What's the biggest challenge facing Food.com, 
and how do you plan to meet it? 

It’s all in the execution, and I think we have 
put together the management staff to make 
it work. We have no competition except for 
the telephone, and if we can continue to 
develop the site, add restaurants, and make 
the site easier to use and then drive people 
to it, we will succeed. 

Who's more difficult to deal with: Hollywood 
writers or Silicon Valley programmers? 

Both are equally fickle. I think of the pro¬ 
grammers like comedy writers. There’s an 
old saying in Hollywood: A writer asks, “Do 
you want it funny or do you want it Friday?” 

I always told them, “I want it as funny as 
possible on Friday.” I tell the programmers 


a similar thing: “I want it as user-friendly as 
possible on Friday.” 

Ever tempted to return to Hollywood? 

I’ve always been a believer in the “been 
there, done that” theory. You do have a lot 
of perks in Hollywood. But you’re always in 
some way at somebody’s beck and call. Yes, 
you have the jet to fly around in. You have 
somebody to make sure that your hotel 
room is just right. When you step off in 
Europe, somebody hands you a packet of 
local currency so you don’t have to go to the 
American Express office. There’s a transla¬ 
tor waiting for you when you arrive in 
Japan. It’s very nice. But some other time it 
will be the day before Christmas and some 
big star calls you having a fit. And no mat¬ 
ter where you are - on the beach in Hawaii 
- you have to get on the plane and go calm 
them down. There’s always a bigger dog 
than the top dog. 
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In the last four years of James Robin¬ 
son Ill’s 16-year reign as chair and 
CEO of American Express, the com¬ 
pany showed up in the tabloids 
nearly as often as in the business 
press - one day it was facing a revolt 
from restaurateurs over high commissions, 
the next a humbled Robinson was publicly 
apologizing to his former banking partner, 
the late Edmond J. Safra, for waging a 
smear campaign in the media. Robinson 
survived these and other imbroglios until 
1993, when AmEx’s board grew impatient 
and forced him to retire. 

Robinson bounced back, co-founding RRE 
Ventures, a venture capital fund that man¬ 
ages $350 million in assets. RRE holds stakes 
in 42 Internet-related companies, including 
Netcentives, which gives out online loyalty 
rewards, Weddingchannel.com, one of the 
leading gift registration sites for brides, and 
eCoverage, an online insurance brokerage. 
Robinson still has plenty of detractors, par¬ 
ticularly people who can’t forget his years at 
American Express. But he dismisses such 




Robinson didn't make many friends at AmEx. But 
his venture capital fund, RRE Investors, is showing 
returns that give him ample room to gloat. 


talk, pointing grandly to RRE’s impressive 
returns on investment, which he boasts is 
“north of 125 percent.” 

Wired: Complete the following sentence: 
"When investing in startups, don't leave home 
without - " 

Robinson: A prayer. I’ll tell you the way we 
make decisions. At least two of the three 
partners have to be 80 percent convinced, 
and the other one 60 percent convinced. If 
anybody says they’re 100 percent convinced, 
they’re smoking something. 

How many business plans cross your desk 
annually? 

We see a couple thousand a year. And we’ll 
meet with probably 10 companies a week. 
We are seeing so many business plans that 
you just have to make quick decisions as to 
which ones you will look at seriously. You’re 
always worried that you’ll miss something. 
It’s a bandwidth problem we’ve got: how 
many ? How many deals can we safely and 
soundly process? 

What was your most resounding success? 

We put $4 million into a company called 
WatchGuard, a leader in managed security 
systems for middle-market companies. 

Our $4 million investment is worth about 
$120 million right now. 
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At MSDN™ you’ll always find a community of fellow developers 
waiting to give you help and advice, as well as technical documents 
and sample code. So you can get all the answers you want, when you 
want them. MSDN also supports developers with a comprehensive 
software subscription service, a flexible training program, and a wide 
range of events. In fact, every resource a developer needs. 
msdn.microsoft.com 
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Flops? 

We invested in Diva, a local-loop-technology 
phone system built by some PhDs from 
Berkeley. Its target market was developing 
countries. It would tie the local communi¬ 
ties that didn’t have phones, and then link 
into the main telephone system of the coun¬ 
try. It won some very large contracts in Asia, 
but then the company got bogged down by 
the political process; it just couldn’t stand 
the length of the sales cycle. 

Did you take a bath? 

Eleven and a half million. 

Did you miss out on any real winners? 

Exodus, a company that puts up buildings 
that have all the telecommunications links 
coming into them - the T3s and Tls, and so 
on. It’s configured inside so that you’ve got, 
in effect, a wire cage where companies will 
host their computer facilities, so that they 
don’t have to worry about trying to stay cur¬ 
rent with all the changes in telecom and 
network management and routers. It has 
been wildly successful, and we passed. 
Describe the dumbest mistake startup hope- 
fuls make. 

Inadequately thought-through business 
models. We generally have been skeptical of 
models that rely solely on advertising. All 
these models where you buy something for 
a dollar, sell it for 90 cents, and make it up 
on advertising - that’s a bit far-fetched. 

When you analyze a business plan, what are 
you looking for? 

Very large markets that look like they’ll have 
substantial growth. The new markets we’re 
looking at, for instance, are in the wireless 
area, where because of technology you’re 
going to see a rapid acceleration of the uti¬ 
lization of peripheral devices to access the 
Internet. 

Some executives who submit business plans to 
you must have a thin resume. How important 
is experience? 

When we seeded our first company, an 
outfit called eCoverage, the guy we hired to 
be interim CEO and to run with the ball was 
a 27-year-old who had graduated from col¬ 
lege, started a company that failed, and 
had no other business experience. And he 
turned out to be the guy who ran that com¬ 
pany from a $1 million valuation to around 
a $500 million valuation. He had the moxie 
and the intellect to make a company. You 
can do all the statistical work you want, in 


terms of running models, but the final deci¬ 
sion is going to be based on your feel for the 
people, and your excitement for the market 
they’re trying to cultivate. 

But as the history of startups shows, founders 
aren't always keepers. How do you tell a 
founder he's toast? 

You just have a conversation. “Look, here 
are the needs of the company, and here are 
your strengths, and here’s what we think we 
need - going forward.” My first investment 
was in ScreamingMedia. I discovered these 
kids through the Internet, and cold-called 
’em, left a voicemail. They thought one of 
their buddies was playing a practical joke. 
But they eventually called back, and I 
invested. In early ’98, we started conversa¬ 
tions in earnest with the CEO, saying, “You 
know, you’re a terrific operating executive, 
but we need someone in here who can carry 
this company from a cottage industry com¬ 
pany into a big success.” 

You once said that your biggest miscalculation 
at AmEx was focusing on overly rapid growth. 
Are many ecommerce companies rolling out 
products and services before they're ready? 


Paranoid Survive, by Andy Grove. You 
always have to assume that tomorrow, some 
competitor is going to show up and knock 
you out of business. I don’t care how good 
you are, or how solid you are in the market¬ 
place - you have to run scared. 

AGE 71 _ 

ACT 1 CLAIM TO FAME 
Cocreator of Jeopardy! _ 

NOW Cofounder of Boxerjam.com _ 

MADE DIGITAL LEAP 1995 _ 

HQ Charlottesville, Virginia _ 

EMPLOYEES 60 _ 

MARKET VALUE Not available 

Julann Griffin is the cofounder and 
self-described “empress” of Boxer- 
jam, com, one of the Internet’s lead¬ 
ing game sites. (More than 2 million 
contestants a month play networked quiz 
games like Strike a Match and Out of Order 
on the site and on AOL.) Griffin has had 
three successful careers already: In the ’50s 
she worked as a radio comedian. In the ’60s 
she teamed up with then-husband Merv 
Griffin to create and launch Jeopardy! And 



"It's a bandwidth problem we've got: 
how many! How many deals can we safely and 
securely process?" - James Robinson III 


Sure. You’ve got rapid growth. The difference 
between now and 5 or 10 years ago is that 
today you can implement rapid growth. You 
didn’t used to have the systems capacity to 
do that. You didn’t have the ability to access 
multiple databases, which you still don’t 
quite have yet, but we’re getting there. First 
to market is very important today. It was less 
important 10 years ago. But if you forget 
execution then you’re in trouble. At Ameri¬ 
can Express I used to always say that our 
four most important priorities were: quality, 
quality, quality, and quality. I say the same 
to the companies that we’re investing in. 

The media often portrayed you as arrogant. 
Well, they said I was ... courtly. I didn’t 
think I was arrogant then, and I don’t think 
I’m arrogant now. 

How do you guard against arrogance when 
you have 42 successes with returns averaging 
125 percent? 

One of the best books I’ve read is Only the 


in the ’70s she helped cofound the First 
Women’s Bank of California, later selling 
her stake for a tidy profit. From its humble 
beginnings as a pre-Web launch, Boxerjam 
has grown into a major player in online 
gaming, though it has yet to turn a profit. 
The model is a typical attract-eyeballs-and- 
show-them-ads plan: Major national adver¬ 
tisers, including Purina, Hallmark, and 
Sprint, run “intermercials” - 15-second TV- 
quality spots between game rounds. Boxer- 
jam recently scored a $12 million infusion 
from Oak Investment Partners and New 
Enterprise Associates, and has started snap¬ 
ping up competitors like SilverSun. 

Wired: Did you know anything about the Web 
when you started Boxerjam? 

Griffin: No, because we got involved in com¬ 
puter gaming before the World Wide Web 
was created. I saw an article in The Wall 
Street Journal that said games would be 
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You spend hours behind your PC downloading mp3 and jpeg files, 
playing multi-player games, working perhaps. 

What are you doing with all that? 

More importantly, where are you putting it? 

Get more out of what you bought your PC for. 

Create your own CDs. 
www. myh pcd writer, com 
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played by computer in 10 years. This was 
in 1988. So I called Maureen, my sister and 
business partner, and said, “What do you 
know about computers?” I told her, “They 
say that’s the future, and I’m sick of this 
TV thing.” 

What's the most recent thing you've learned 
about the Internet? 

That fiber optics and copper wiring aren’t 
compatible. One of the frustrating things 
about being a content provider is that there 
are so many distribution points, and so 
many obstacles to getting into all the sites, 
that a lot of people just are not getting with 
the computer age. This is especially true for 
my age group. They don’t mind turning on 
the TV - just don’t ask them to tape a show 
- but they think computers are monsters. 

I can’t wait until they are made easy for 
everyone. 

Is Boxerjam.com run entirely by old-timers? 
No. We’re a funny-looking group. Maureen 
is 67 and I’m 71. Two of our other most 
important people are 34. But we’ve found 
common ground, and we’re lucky to be 
starting with good people. We’re able to 
keep everything aboveboard, with high 
ideals in mind. 

What's the biggest thrill for you in this new 
business? 

My grandma said, “Anything that you can 
think of can happen.” Now, I know Jeopardy! 
was a simple idea and it was produced very 
well, but by now that show has probably 
generated over a billion dollars. Not for 
Merv alone - I mean generated a billion 
dollars for all sorts of people. When I real¬ 
ized that, I thought, OK, Grandmother was 
right. Everything you shoot out there multi¬ 
plies. And that’s what cyberspace does espe¬ 
cially. So I decided this game show company 
is going to be huge in 2005. That’s my dream. 
How hard has it been getting there? 

As a company we were stretched very thin 
until we got our venture capital. But we 
stuck in there, though there were some 
people who tried to eat us up for nothing. 
And that was very hard. 

Companies wanting to buy you? 

Not only buy us, but wanting to make a deal 
with us to give them games. But then their 
fangs would come out, and you’d see the 
paperwork with blood on it, for God’s sake. 
How do you evaluate an angel? Do you worry 
about them seizing too much control? 


Well, frankly, that’s exactly what I worried 
about. As a company we were stretched thin 
until we got our venture capital. My part¬ 
ners and I look for, one, How long they’ve 
been in business and, two, How involved 
they are with other companies as close to 
ours as possible. And three, Who is in the 
company? What’s their background? We go 
by recommendations from other people who 
have worked with them. Some VCs are out 
there throwing money around. It’s hard to 
trust them. I was worried about losing con¬ 
trol, but we have gotten so much good from 
our VCs - fantastic ideas and leadership. 
And the fact that they offered due diligence 
- they were impeccable about it - we 
thought anybody that cares that much will 
be able to help us. So it’s been wonderful. 
Have games changed in your lifetime? 

When I was a kid, the family got a game for 
Christmas like Parcheesi, and the family 
would gather around the table and play it. 
But now, you get on a machine and shoot 
somebody. I miss the tables. To me, tables 
are intrinsic to rituals like the family din¬ 
ner: sitting around and discussing prob¬ 
lems, good times, bad times. Tables are 
almost like altars, where you celebrate life. 
Will the Net ever feel like a table? 

It’s evolving, and it will be more of a table 
when it’s connected to the television set that 
the family sits around - playing games 
against one another. 

Has your site ever been down? 


We’ve been down maybe half a day or so. 
When we go down, it’s awful. But we’re 
pretty good. Our engineers have covered us 
pretty well, but there’s always the potential 
for problems. 

What did TV games teach you about inter¬ 
active, Net-based gaming? 

That if you do a good game, you should do it 
without people having to type in any infor¬ 
mation. You have to keep downloading sim¬ 
ple. You can’t overload the screen. Less is 
better. You want to finish a good game like 
you would a good meal. It makes you hun¬ 
gry to play it, and it tastes delicious all the 
way through. There are so many text-driven 



Griffin saw a 1988 Wall Street Journal article 
touting computer-based games. She decided right 
then that high tech was in her future. 


games on the Net that are boring. 

You grew up during the Depression. What 
advice would you give to a newly minted Net 
millionaire? 

Don’t think that you are your money, 
because it may go bye-bye. 

What advice would you give to a 60-year-old 


who gets the irresistible urge to jump into the 
Net right now? 

Hundreds of companies out there need 
older people with teaching skills, financial 
skills, database skills, whatever. Look at all 
the Web sites and ask yourself which one 
you would like to be associated with, and 
apply! I was 65 when we created Boxerjam. 
I didn’t even realize it until I looked in the 
mirror. ■ ■ ■ 


New York-based writer David Wallis 
(drwallis@hotmail.com) contributes to 
The Washington Post, the New Yorker, and 
The New York Times. 


"I was 65 when we created Boxerjam.com. 
I didn't even realize it until I 
looked in the mirror." -Julann Griffin 
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You could read about 
mutual funds for 6 months, 

but then youd have to 
read about mutual funds 

for 6 months. 


E*TRADE , s PowerSearch™ analyzes over 5000 funds in about 8 minutes. 

Just answer up to 17 simple questions about what you’re looking for and it’ll 
give you an unbiased customized list of funds that help you meet your goals. 
Call 1-800-ETRADE-l or go to mutualfunds.etrade.com. In the meantime, 
just enjoy the next 6 months of your life. 


It's time for 


aol keyword: etrademutualfunds. PowerSearch is limited to the mutual funds available on the E*1 RADE Mutual Fund Center. For a prospectus containing further information,including 
charges and expenses, please go to www.mutualfunds.etrade.com. Read the prospectus carefully before you invest. ■& 2000 E*fRADE Securities, Inc. All rights reserved. Member 
NASD/SIPC. £*TRAD£ is a registered trademark and PowerSearch is a trademark of E*TRADE Securities. 

System response and account access times may vary due to market conditions, system performance, and other factors. 
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More than ever, smart cars are setting the trends for 
automotive innovation. And, boy, are we talking 
smart: drivers can do everything from downloading 
directions to dictating memos to listening to spoken 
versions of their email - in cars that can get up 
to 700 miles per tank of fuel. 

Computers and electronics are nothing new to 
automobiles (remember those “door ajar” 
warnings?), but now we’re experiencing a second 
wave. In fact, if there's a slogan for the next 
wave in automobiles it would be 

Next-generation cars 
integrate wireless technologies, onboard electronics, 
and GPS receivers to connect the car and the driver 
to all sorts of data outside the vehicle. For an eye¬ 
opening guide to what's next in smart cars, read on. 



3D Artist: Daniel Hornick 



Don’t Drive In Gotham City Without It. 

If OnStar's safety and information services are part of the Batmobile, you can assume that more than 
120,000 OnStar subscribers rely on it, too. In fact, OnStar and Batman have teamed up in a nationwide 
advertising campaign. 

Available on 29 General Motors® vehicles, OnStar combines Global Positioning System (GPS) satellite 
technology and wireless communication to link the driver and vehicle to OnStar Advisors — 24 hours a 
day, 365 days a year. 

OnStar services include automatic notification of air bag deployment, stolen-vehicle tracking, route support 
and emergency services. Convenience services feature everything from finding ATMs to ticket purchases. 


















Later this year, OnStar will offer personal calling capability and the OnStar Virtual Advisor — 
delivering personalized Internet-based information. 

OnStar's three-button system is factory-equipped as standard or part of an options package on 
19 vehicles, and is a dealer-installed option on 10 additional vehicles. OnStar is expected to 
reach nearly one million subscribers by the end of this year. 

For more information on the OnStar service, call 1-888-ONSTAR-7 or visit www.OnStar.com 

Batman, The Batmobiie, Gotham City and all related characters, names and indicia are trademarks of DC Comics © 2000. 
© 2000 OnStar Corporation. All Rights Reserved. © 2000 General Motors Corporation. All Rights Reserved. 
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YES. 



NOW THE VEHICLE THAT HAS EVERYTHING HAS ONSTAR® IF BATMAN’S AIR BAG DEPLOYS, 
WE’LL RECEIVE A SIGNAL AND CHECK ON HIM. IF A VILLAIN STEALS THE BATMOBILE, WE’LL 
TRACK IT RIGHT AWAY AND NOTIFY THE POLICE. WE CAN EVEN SEND REMOTE SIGNALS 
TO UNLOCK HIS DOORS OR DIAGNOSE HIS ENGINE WHILE HE’S DRIVING. YOU CAN’T GET 
YOUR OWN BATMOBILE, BUT YOU CAN GET ONSTAR ON YOUR NEXT VEHICLE, 

TO FIND OUT HOW, CALL 1 -S88-ONSTAR-7 OR VISIT WWW.ONSTAR.COM. 
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WORKING AT 65 MPH 
Tech Tools for the Road Warrior 

Drivers in the US spend a collective 500 million hours a week 
in their cars, and they're looking for ways to make commuting 
more interesting and productive. 

That daily grind, the drive to work, has been targeted as time mobile 
professionals can use to get caught up on - surprise! - more work. And 
given the hectic pace of the global marketplace, constant information 
exchange is crucial. A host of companies address this demand with products 
that allow drivers to catch up on the news, attend to email, and listen to 
reports while commuting. Many of these devices are voice-activated, so 
drivers can navigate safely and direct the systems without taking their eyes 
off the road or hands off the wheel. 

The most portable computer is the eGo, a curvy clear blue plastic device that 
works as an adjunct to a desktop computer. It connects to a PC to download 
emails, MP3 music, and Internet newscasts. Before setting off, drivers load the 
eGo with material then plug it into the car stereo to play it back. Say you 

want to listen to articles from CNN every morning at 7 a.m. With 
the eGo, you choose the content, then listen to what you want, 
when you want it says Lisa Solomon, marketing manager for i2Go.com. 
The unit will also read email, and users can dictate responses to send next time 
they synch the eGo with a PC.” Watch out for emerging personalized audio 
providers like AudioBasket.com that will bring new content services to cars. 


| WHERE THE WEB HIT S THE ROAD 

People seem to need more and more time to get 
their work done these days - but there is less and 
less time to do it. The good news is that cell phones 
and PDAs allow mobile professionals to stay in 
contact with the office and manage growing in-boxes 
on the go. Sprint PCS offers wireless Web service on 
Internet-enabled phones - available from Samsung, 
Motorola, Sanyo, and Qualcomm - with small LCD 
screens that let users talk and also surf the Web 
(without the bulky pictures) on specially modified 
sites such as Yahoo!, Bloomberg.com, and CNN.com. 
And subscribers can also sign up for wireless Web 
updates that deliver weather reports, stock quotes, 
and news headlines directly to the phone. 

Access the Web without pushing buttons. Tellme 
Networks has a captivating plan to turn any phone, 
including standard cell phones, into a convenient 
way to access data on the Net. Callers will dial a toll- 
free number and interact directly with the Tellme 
service - for instance, users can call and say 
“Travel,” and get a listing of travel options - without 
taking too much attention away from the road. Stay 
tuned: Tellme plans to launch the service later this year. 

A keyboard for your belt strip? Yes. Research In 
Motion’s BlackBerry handheld looks like a souped- 
up two-way pager with a tiny Qwerty keyboard for 
typing email on the fly. The device clips easily onto a 
belt or slips into a purse, and offers paging, email, 
and Web-based information through subscription 
services provided by GoAmerica and WolfeTech. 


While the eGo is designed to work alongside a desktop computer, Clarion’s Auto 
PC was developed as the first fully functional in-car computer. The Microsoft 
Windows CE and Intel-powered PC installs in the dash just like a standard car 
stereo. What’s nifty about the unit is the removable faceplate with an LCD screen and 
10 keys for entering phone numbers. Standard apps include a voice-memo recorder 
and an address book. Future versions of the Auto PC expected later this year will be 
able to play MP3 music and run two video screens for passengers to watch DVD movies. 


The Palm VII offers a Web-clipping feature that 
allows users with service from Palm.net to send a 
query to any Web site modified to work with Palm 
Organizers. The software "grabs” the text-only 
information from the site then transmits it through 
the airwaves to the organizer. The Palm VII also 
offers wireless email with iMessenger, so users can 
flip up the Palm’s wireless antenna and dial in to 
check email from a Palm.net account. 


Like the Auto PC, Visteon’s ICES, which stands for Information, Communication, 
Entertainment, and Security, is an in-car computer that replaces an existing car stereo. 
Though not yet on the consumer market, ICES will allow drivers 

email and the Web, get route assistance, and control the stereo by 

speaking into the unil "Most voice-recognition systems on the market today are 


If you already have the sleek Palm V (or the Vx), 
check out OmniSky’s Minstrel, a wireless modem 
that snaps on the back of the Palm V to provide Web 
capabilities. With service from AT&T, users can 
download and answer mail from existing email 
accounts and access any Web site, although Web 
pages may get truncated on the Palm’s tiny screen. 
Watch for the Minstrel in spring 2000. 



Lincoln LS combines the thrill of a European performance car with the comfort of an American 
luxury car. Precise handling and superior vehicle dynamics can be partly attributed to near fifty- 
fifty weight distribution. Enhancing the impressive ride and handling to an even greater level is 
the AdvanceTrac™ system, which incorporates ABS (Anti-Lock Breaking System) and All-Speed 
Traction Control. Combined with rear-wheel drive for added stability, Lincoln LS delivers a ride 
that can only be described as a world class driving experience. Motor Trend was so impressed, 
that they named LS Car of the Year. 

For more information click on www.lincolnvehicles.com or call 877-2DriveLS. 

Lincoln LS. 

American Luxury 














Thirty contenders 
Three continents. 


Lincoln LS. Motor Trend’s first global Car of the Year. 

For more information or to schedule a test drive, visit www.lincolnvehicles.com or call 877 2DriveLS (237-4835). 
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limited in their ability to understand regular speech 
patterns,” says Giavanna Palazzolo, Visteon's global 
media relations manager. "The user has to speak very 
distinctly - like a robot - but with Visteon’s voice technology 
users can speak to the ICES system in normal, everyday 
speech.” The system recognizes six languages and many 
regional accents. Visteon is also working with Palm 
Computing to develop a protocol to synchronize information 
with Palm Organizers. 

Got static? Tired of "we’re breaking up ... losing you ... I’m 
losing you” conversations? A new generation of cell 
phones and headsets available now use digital signal 
processing (DSP) technology to selectively filter out noise 
and transmit a cleaner sound, so a call placed from a moving 
vehicle sounds like it’s on speakerphone from a quiet office. 

HARMONIC CONVERGENCE 
^ Road Trip Tunes and Video-on-Demand 

We’re constantly seeing more entertainment systems inside 
vehicles. It used to be that the only in-car amusements were 
Top 40 radio with a few cassettes and CDs for variety. Now 
we can enjoy DVD systems, games, and satellite radio, 
adding a whole new level of entertainment, not to mention 
distractions for restless passengers. If you're after the 
buffed-out entertainment system, new DVD players offer a 
crystal-clear picture on flip-down LCD screens. Entertainment 
consoles include jacks to plug in Nintendo or PlayStation games. 

Lost your radio station in the boondocks? New developments in 
radio broadcasting will save you from the static. One is called 
Digital Audio Radio Service (DARS) and will be broadcast on a 
third radio band, the S band at 2.3 GHz, to supplement traditional 
AM and FM stations. Within the next year , car 
satellite-capable radios will be able to receive digital 
satellite signals using a small receiver (Sony, Alpine, and 
Delphi all plan to manufacture the devices.) Signals are beamed 
from the studio to satellites in orbit and repeaters on the ground, which 


WHAT'S NEXT IN CARS 

then send them to the receiver in the car. Drivers will be able to listen 
to the same station in any state across the country, without losing the 
signal and without static. Starting in 2001, XM Satellite Radio and Sirius 
Satellite Radio are scheduled to launch broadcast services that will 
offer drivers an array of programming options for $9.95 a month. 

USER FRIENDLY 

4 Radar Cruise Control and Killer GPS 

New comfort and convenience features can make long trips seem 
less of a chore. 

in traffic: adaptive cruise-control systems use radar- 
equipped motion sensors to gauge distance and speed 
relative to the car in front , and automatically adjust the 

This feature will be available 
as an option on the Mercedes S-Class within the next few years, but 
may soon become as widespread as standard cruise control. 

The OnStar system is GM’s way of bringing more safety and convenience 
to the vehicle. The simple-to-use three-button system combines a 
global positioning system, satellite technology, and a wireless voice 
link to the OnStar center, a 24-hour call center staffed with specially 
trained advisors. The company reports that it will offer the OnStar 
Virtual Advisor and personal calling later this year. The Advisor 
delivers personalized information services and convenience services, 
which simulate a round-the-clock concierge and enable drivers to do 
everything from finding ATM locations to making hotel reservations 
and purchasing theater tickets. OnStar can aid drivers in a number 
of different situations. "Let’s say travelers from Michigan need to 
find Knicks tickets when they’re in New York City,” says Geri Lama, 
a spokesperson for the OnStar division of General Motors. "OnStar 
concierge advisors can get those tickets.” Lama reports that the 
hands-free, voice-activated OnStar system will add personalized 
calling capability: "A driver can store in names and numbers, then 
tell OnStar ‘Call Dad’ and it will dial the number automatically.” 

Drivers may also appreciate the simplicity of Johnson Controls' memo 
recorder and home-link systems. High-end van and sport-utility 
buyers can order Johnson Controls’ TravelNote digital memo recorder 
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Automotive Systems 


QUADRASTEER™ by Delphi Automotive Systems is an electronic four-wheel steering system that enables 
full-size vehicles greater ease of maneuverability while driving or trailering at low speeds, and improved 
stability, handling and control at higher speeds, especially while trailering. 

Delphi's unique system electronically controls the direction of the rear wheels, helping shorten the turning 
circle on full-size vehicles. The smaller radius allows full-size vehicles to maneuver as adeptly as compact cars. 

Based on tests with full-size sport utility vehicles (SUVs) and pickup trucks, QUADRASTEER reduces the minimum turning circle 
diameter by an average of 20 percent. In fact, one full-size pickup's turning circle diameter was reduced from 46.2 feet (14.08 meters) 
to 37.4 feet (11.40 meters), making it comparable to a Nissan Attima at 37.4 feet (11.40 meters) and a Saturn Coupe at 37.1 feet (11.31 meters). 
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as a trim option. The device fits on a vehicle's sun visor so 
the driver can record notes without having to fish for a 
pen and paper. “ Imagine you're driving along 

through a subdivision and see a Tor Sale' 
sign. You need to take down the realtor's 
number, so you push a button and speak the 

number into the unit , says David Roznowski, a 
spokesperson for Johnson Controls. “Later, you can play 
it back with TravelNote.” 


And upon reaching a destination, HomeLink, another 
Johnson Controls product, will remotely open a garage door 
or gate at the touch of a button, and will also unlock the door 
to your house and turn on the lights inside. The device 
is available as an option on the Lincoln LS as part of the 
convenience package. “It’s about making things easier,” says 
Mike Caudill, a product specialist at Lincoln-Mercury. “People 
will appreciate a device like HomeLink when they're getting 
home from the grocery store or in the rain.” The convenience 


package also includes an “electrochromic” rearview mirror, 
which protects drivers from rearview headlight glare. 


YOU'VE GOT SECURITY 
^ The Latest Safety Devices 

Onboard computer services ensure that help is never 
more than a click away. One of the biggest developments 
in safety and security on the road has been the introduction 
of telematics services like GM’s OnStar, Lincoln’s RESCU, and 
Mercedes-Benz’s TELE AID that can be used to: 


Summon roadside assistance 
Provide route support to lost drivers 
Perform remote diagnostics of vehicle's engine functions 
Track the vehicle if it's stolen 

Unlock doors if a driver accidentally locks keys in the car 
Automatically notify authorities of an accident, and guide 
them to the car 


WHAY B S NEXT IN SMART 

High development and service costs initially limited telematics 
systems to the luxury market, but as systems get better and cheaper, 
they are starting to appear on mid-range models. “Telematics will be 
offered as an option or standard feature on 25 percent of new cars 
starting in the year 2000,” says Stephan Beckert, senior consultant 
with the Strategis Group, a market research firm in Washington, DC. 

In addition to telematics systems, a host of other options are making 
driving safer. Sonar parking systems available on the Ford Windstar, 
Lincoln Navigator, Mercedes S-Class, and Cadillac DeVille can warn 
a driver of unseen obstacles when backing up. For longer-range 
backing, Delphi Automotive Systems used its expertise in collision¬ 
warning systems to create the Forewarn Back-Up Aid that alerts 
drivers to potential problems up to 20 feet away. “When you’re backing 
out of your driveway you may be going faster than you think: up to 
5-10 miles per hour,” says Milton Beach, media relations manager 
for Delphi Delco Electronics Systems. “And you may need extra 
warning to react to that bike in your way.” 

Off road and in adverse weather conditions, new traction-control 
systems (TCS) can conquer a variety of driving surfaces. TCS maintain 
control on gravel, mud, snow, or asphalt. Isuzu offers a patented 
Torque-on-Demand (TOD) four-wheel drive system on its VehiCROSS 
and Trooper that monitors wheels, brakes, and throttle to “predict” 
slippage and correct it before it starts. According to Scott Hyde, 
operations manager in Isuzu’s SUV product planning division, “a 
traction-control system can respond before a probable slip and the 
result is stability and the smooth and transparent operation of the drive 
system. The All/Terrain All Condition Traction and handling system 
can maintain straight-line traction even when traveling over patches of 
snow and ice.” To direct power to the wheels with better grip, the system 
reassesses the traction and power distribution every 20 milliseconds. 

While antilock brake systems and traction-control systems maintain 
control during braking and acceleration, an electronic stability 
program can instantly correct a skid. Many new luxury models offer the 
systems as standard equipment or an option. Names you may’ve heard 
of include StabiliTrak, Dynamic Stability Control, and Vehicle Skid Control. 



DELPHI AND MP3 ENABLING A MUSIC REVOLUTION 

Delphi Automotive Systems is leading a music revolution in the automotive industry through its MP3 play¬ 
back technology, another feature offered under its Communiport brand Mobile MultiMedia product line. 

Delphi is addressing all forms for the playback of MP3 audio files onboard cars and trucks. Through Delphi’s 
MP3 player Communiport, these files can be played back four different ways on vehicles: via flash memory, 
disk drive, CD-ROM and direct wireless download from the Internet or from service centers. Delphi has 
the capability to integrate all of them. 

Delphi Automotive Systems. Driving Tomorrow’s Technology. 











hat do you call a 
company that can 

bring you MP3 playback, 
e-mail and Internet 
access - all while you’re 

sitting in traffic? 


At Delphi Automotive Systems, we're busy \\ 

transforming visionary technology into real ti 

products. Delphi has already received over 
$2.5 billion in orders for its Communiport® 

Mobile MultiMedia Systems. 

Delphi is pioneering the application of technologies 
like Bluetooth™ wireless interface. Wireless Application 
Protocol (WAP), interactive speech technology and 
satellite radio. And we're using these technologies 
to connect consumers with advanced communication 
information and entertainment systems designed 
to enhance the time spent in their vehicles. For a 
glimpse into the future, visit www.delphiauto.com. 










S P E C I A L A D V E R T I S I N G SECTION 



WHAT'S MtMZZTm SMART CARS 


Finally, no more flat tire fiascoes. Changing tires on the side of the highway, 
after dark, or in the rain can be dangerous and annoying. New run-flat 
tires such as Goodyear s Eagle Aquasteel EMT and Michelin PAX tires are 
built to maintain shape and driveability even after losing all pressure. The 
tires are designed to be driven “flat” for up to 50 miles at 55 mph, and are fully 
repairable. 

- c -%« THE GREEN GUIDE TO SMART CARS 
4 Hybrid Vehicles Get 700 Miles Per Tank 


CARS GET SMARTER. LIGHTS GET B RIGHTER 

In one of the most significant trends in the auto 
industry, carmakers are adding sophisticated new 
lighting systems to their vehicles. Cadillac offers 
dusk-sensing headlights that automatically turn on 
as night falls, and Night Vision systems that detect 
thermal energy beyond the range of regular head¬ 
lights. They are designed to alert drivers to objects 
far ahead of the headlamps or obscured by glare. 


Environmentally friendly vehicles have the potential to revolutionize the 
auto industry. Electric vehicles have been touted as a way to cut down on air 
pollution, but they have yet to gain mass-market acceptance, mainly 
because of their limited power and range. But a new generation of “hybrid” 
vehicles, which use a combination of gasoline and electric power, offer 
promising alternatives to today’s gas-guzzlers. 

The Honda Insight will be the first mass-produced hybrid vehicle on the US 
market. The two-seat, three-door hatchback’s styling recalls the old Honda 
CRX, particularly the teardrop-shaped back and double-glass rear window. 
The Toyota Prius, another hybrid vehicle, is already on the market in Japan. 
The four-seater is curvy like the new Volkswagen Beetle, with edgy lines 
intended to attract an international audience. The Honda Insight and Toyota Prius 
are both scheduled to hit US roads this year with sticker prices less than $20,000. 

Although hybrids use some gasoline for power, they are considerably more fuel- 
efficient than traditional gasoline engines. According to the manufacturer, the 
Honda Insight gets up to 700 miles per tank of fuel. And the Toyota Prius 
currently achieves 66 miles per gallon (or 792 miles per 12-gallon tank) and 
reduces emissions by up to 90 percent. The traditional, nonhybrid Toyota Corolla 
sedan, which is of comparable size, gets between 31-38 miles per gallon (or less 
than half the mileage per gallon). 


And superbright headlights are appearing on a number 
of luxury imports (Mercedes, Lexus, and BMW) and 
two American-made brands (Acura, GMC). The 
technology powering the intensely bright lights is 
called high-intensity discharge, or HID. Compared 
to yellow-white halogen bulbs, high-intensity 
lights cast a better quality beam. “High-intensity 
discharge lights consume half the power, and 
produce three times the light of regular halogen 
bulbs,” says Jason Gastwirth of Hella Inc. In place of 
the halogen bulb's glowing filament, high-intensity 
discharge lamps work by sparking an electric arc 
through a cell of xenon gas. The resulting light is a 
wider mix of colors, which better approximates 
daylight. According to Hellas Gastwirth, " The 
high-intensity lights are much safer , 
as it reduces stress on the eye and 
allows a driver to see hazards sooner ." 

To avoid shining the bright lights at oncoming drivers, 
HID lights are equipped with an automatic leveling 
system. Let’s say you have two people in the car: the 
hood of the car will be fairly level. And then if you 
pick up another four people, for a total of six, the car 
may be weighted more heavily in the back. The lights 
will correct that and shine a beam straight out in 


front of the driver. 



AMERICA’S LONGEST POWERTRAIN LIMITED WARRANTY - 10 YEARS/120.000 MILES 

You don’t want to consider how old you’ll be when it runs out. At Isuzu, we back all 
our 2000 model year SUVs (the Trooper, Rodeo, Amigo and VehiCROSS) with 
America’s longest warranty. Because we expect you to go places in an Isuzu truck. 
And we want you to go with the knowledge that your vehicle is built to withstand the 
beating. Visit us at www.isuzu.com or call 1-800-795-9779 for details. 
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(FINALLY, A POWERTRAIN LIMITED WARRANTY 
FOR VEHICLES THAT ARE MADE TO RUN OVER THINGS ) 


Consider a 10-year/120,000-mile powertrain limited 


warranty. On a car that takes you to work, it’s no big 


news. On an SUV that takes you places cars can’t go 


it’s a different story. At Isuzu, we back all our 2000 


SUVs (the Trooper, Rodeo, Amigo, and VehiCROSS) 


with America’s longest warranty. Because we expect 


you to go places in an Isuzu truck. And we want you 


to go with the knowledge that your vehicle is built 


to withstand the beating. Call 1-800-795-9779 for 


your local Isuzu dealer or visit www.isuzu.com 


LEAVE THE ASPHALT BEHIND. WE'RE NOT A CAR COMPANY 






















SPECIAL ADVERTISING SECTION 



LAP OF LUXURY 
^ Indulgent Accessories 

Luxury automakers are capturing the affluent consumer’s attention by 
offering a novel array of sophisticated perks. Even seats have gone high 
tech. Heated seats are customary, but Saab, Mercedes-Benz, and Lincoln 
offer fan-cooled seats on select models. And some high-end car buyers will 
be able to order Johnson Controls’ VibroTactile Massage Seat, which 
combines comfort and safety (you can justify this perk). "People get tired 
behind the wheel because of a lack of blood flow. The massage seat 
stimulates blood flow and raises the awareness state,” says Roznowski of 
Johnson Controls. The seat can also deliver an antidrowsiness alert if the 
driver shows signs of fatigue. 

And because many pet owners take to the road with their English setter or 
Labrador in tow, Saab has designed special pet gear for their cars. Studies 
have shown that pets need seatbelts just as much as humans do, so Saab as 
developed a pet harness that works in conjunction with a seatbelt. The 
harness doubles as a leash. Other pet accessories include a compartment 
divider to separate pets safely from cargo, and a weighted food bowl that 
guards against spills. 


I CRUISING the webs car b uying sites 

For years, car buying was a fairly hit or miss process. 
You would schlep around, talk to salespeople, and 
kick tires. The Internet makes things easier by letting 
you research various models and options before 
setting foot into a dealership. And more and more 
people are using the Web to do research before they 
buy. Just look at the numbers of people shopping 
online: a 1999 Forrester Research study reported that 
consumer participation in Internet car shopping 
rose dramatically from 2 million online 
households in 1998 and is expected to 
reach nearly 8 million online households by 
2003. Sure, you won’t be able to take a test drive, but 
you can get access to in-depth information like loan or 
lease payment calculators, price of features and 
options, and information about the car’s actual cost. 
With all the quality information on car sites, it’s no 
wonder consumers are rushing to the Web. 



Let your life merge onto the highway. 

Visteon technology can keep you connected to the things you care about: 
Home, work, play and everything in between - even when you're behind 
the wheel. Our in-vehicle computer can connect you to email, 
turn-by-turn navigation assistance, safety information and more, it's a 
Superintegrated™ technology that all works together seamlessly and 
safely, because it can all be controlled hands-free by Visteon Voice 
Technology™ - the most advanced voice technology in the world. To see 
how we help keep you connected, visit visteon.com or call 1800 VISTEON. 
We're taking vehicles farther than you ever thought possible. 


For the truly lavish cruiser (who happens to have a chauffeur), Rolls Royce 
offers an optional bottle cooler in the rear armrest. If that doesn’t suit your 
fancy, there’s always the silver flask with "nip glasses” or the polished walnut 
cocktail cabinet. And once you decide to buy a serious car like a Rolls Royce, you 
had better get serious about where to put it. Forget storing it in a corner of the 
garage: you’ll need to protect the investment against heat and dust with your very 
own climate-controlled air chamber. 


Editor: Renay Weissberger Fanelli (renayfdwire-to-wire.com) 
Writer: Pat Reilly (patfddevilinthewoods.com) 


www.autobytel.com 

www.autotrader.com 

www.autoweb.com 

www.autovantage.com 

www.cars.com 

www.carsdirect.com 

www.carpoint.com 

www.handshake.com 

www.stoneage.com 



















Any automotive interior can help you 

i % 

• FEEL CONNECTED TO THE ROAD. 

% CAN CONNECT YOU TO THE 


With a Visteon interior your car can 
take you virtually anywhere. Visit the 
Tokyo office on the way home from 
your office. Check the stock market 
on your way to the supermarket. 

Get the latest sports scores or even 
directions to that new seafood place. 
Visteon connects you to whatever 
you need the moment you need it. 
Our in-dash personal computer lets 
you access your e-mail, the internet 
and soon, even your Palm™ organizer. 
Beyond that, Visteon connects you 


to turn-by-turn navigation help — 
delivered verbally and visually — and 
emergency roadside assistance, at the 
touch-of-a-button. Its Superintegrated ™ 
technology that works together 
seamlessly and safely — because all 
of it can be controlled via the world’s 
most advanced voice technology. To see 
how we help keep you connected visit 
visteon.com or call 1 800 VISTEON. 
We’re taking vehicles farther than you 
ever thought possible. 


Visteon Voice 
Technology™ keeps 
you connected 
with information , 
navigation and 
safety systems Superintegrated into your interior.. 


•# Visteon 

See the possibilities ’" 
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Imagine a machine that speaks your language 



INSIDE: 

» Communication Breakdown 

Under the hood of Verbmobil, a speech-to-speech 
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engine for travelers. Page 222 

^Talking to Strangers 


► 


The international effort to smash language barriers 
and create a borderless global marketplace. Page 224 


W MT’s Past and Future 

A timeline from Descartes to telepathy. Page 227 

^ Universal Translators 

The world's machine translation R&D hubs. Page 234 

► Say Anything 

A guide to speak performance. Page 236 

PSites+Sounds 

Your tearout Web directory. Traduccion automatica, sehor. 


► 


When President Clinton gushed in his final State of the Union message 
that "soon, researchers will bring us devices that can translate foreign 
languages as fast as you can speak/' no one asked to see the prototypes. 

So where are they? Do such automated-translating machines exist? When can we expect to 
pull out our cell phones, call a Paris bistro to make a reservation, and, speaking English, impress 
the maitre d'with a perfect 16th-arrondissement accent? How soon is "soon"? 

Clinton isn't the first to be seduced by a vision of Star Trek's Universal Translator brought down 
to Earth. The dream of translation by computer is older than the high tech industry itself. Before 
email, before word processing, before command-line interfaces, machine translation - or MT - 
was one of the first two computer applications designed to act upon words instead of numbers 
(the other was code breaking). By 1959, MT had already become a 
thriving field of commercial and academic research. 

But it turns out that really good MT is so hard to pull off that the 
task exhausted the top-end computing resources of every generation 
attempting it. Regardless, machine translation R&D is going stronger 
than ever, fired up by the globalization of the Net. Today, all over 
the world, software designers, programmers, hardware engineers, 
neural-network experts, Al specialists, linguists, and cognitive scientists 
are enlisted in the effort to teach computers how to port words and 
ideas from language to language. The future of our networked world 
depends on it. 

Many experts believe that instantaneous MT will arrive in less than 
10 years, as humans coevolve with the technology and adapt to its 
inherent weaknesses. Others are convinced that only sweeping break¬ 
throughs in computer architecture will turn our PCs and PDAs into 
Universal Translators. In the meantime -thanks to innovations in 
speech recognition products like Dragon Systems'NaturallySpeaking, 
even better MT technologies, and continuing R&D at places like AT&T 
and Carnegie Mellon - we are inching closer to the kind of seamless 
MT that was first envisioned nearly half a century ago. 

Since then, one thing has become certain: A Net that doesn't speak 
English as its default language is coming soon, and machine translation 
will be one of the best ways to deal with multilingual overload - if we 
can make it work. - Michael Behar and Steve Silberman 
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and translates it for those who don’t. 
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Acoustic Probability Module 

Runs the digital waveform through a vast compilation 
of speech samples to identify the most likely phoneme 
strings. 


Phonetic Recognition Module 

Suggests words by simply guessing at their 
pronunciation, assigning a probability to each phoneme 
matchup. Because no two speakers or utterances are 
exactly alike, the computer can never be 100 percent 
sure. Filters out nonsense phonemes, like"uh." 


Language-Model Module 

Tests word-order probability, which measures the 
likelihood of particular word sequences.The sequence 
"Is he got,"for example, becomes a lot less likely. 
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Communication 

Breakdown 


Verbmobil,a coalition of German 
university and industry research labs, is 
on the cutting edge of speech-to-speech 
research.This chart shows the primary 
method of Verbmobil's translation 
system, which can handle conversations 
about travel and meeting arrangements. 
The system also uses three other 
techniques: an example-based system, a 
statistical probability approach, and a 
model based on determining the type of 
"dialog act": scheduling a meeting, 
canceling a meeting, and so on. 

- MattSteinglass (mattsteinglass@csi.com) 


Phonetic Guesses 

Is he got a meeting with Bill in Hamburg on May 15? 

Score: 86 

Has he got a meeting with Bill in Hamburg on May 50? 

Score: 58 

Izzy god a meaty wood built-in hamburger maybe 
fist teeth? 

Score: 46 

Has he got a meeting with Bill in Hamburg on May 15? 

Score: 35 


fifteenth? 


Sentence Guesses 

Has he got a meeting with Bill in Hamburg on May 50? 

Score: 95 

Has he got a meeting with Bill in Hamburg on May 15? 

Score: 64 

Is he got a meeting with Bill in Hamburg on May 15? 

Score: 20 

Izzy god a meaty wood built-in hamburger maybe 
fist teeth? 

Score:2 























Recognizes rising and 
falling tones and 
asks, "Is this sentence 
a question ora 
statement? Is there an 
emphasis on a certain 
word?" It also hears 
pauses that segment 
phrases, enabling it 
to distinguish, for 
example, between "Ed 
said Sue did it" and 
"Ed, said Sue, did it." 


Semantic Construction: 

Using a 10,000-word 
dictionary optimized for 
travel speech, the system 
determines the appropriate 
meanings for words - so 
that, for instance, Hamburg 
is understood as a place. 


Statistical Parser compares 

hypothetical sentence diagrams 
for the sentence to a bank of 
already familiar diagrams of 
other sentences. 


Divides the 

sentence into phrases and 
clauses, determines verb tense, 
and finds the grammatical 
relationships between these 
components. 


Arranges the sentence into 
a structure of heads and 
subheads.The subject,"He," is 
the overall head; the object, 
"meeting," is a subhead; "with 
Bill," which modifies "meeting, 
is a sub-subhead; and so on. 


Synthesis Module 

Reads out the sentence with 
emphasis on the proper words 
by consulting content 
information as well as a 
phoneme database. 


V Sentence 1 
Generation Module 

Rearranges the words into 
a German sentence structure, 
conjugates verbs, and declines 
nouns and adjectives. 


German Module 

Pulls up the corresponding 
German words for the 
Verbmobil Interface Terms. 


r Dialog X 
Semantics Module 1 

Combines these different 
interpretations into one expression 
in Verbmobil Interface Terms, a 
language-neutral representation 
of the sentence's meaning and 
structure. 


Syntactic/Semantic Analysis Module 

Takes the most probable sentence guess so far -"Has he got 
a meeting with Bill in Hamburg on May 50?" - and, using four 
analytical strategies, tries to determine its meaning. 


Performs the same analyses on the 
next-most-probable sentence guesses. 


Dialog and Context 
Evaluation Module 

Keeps track of what's happened in the 
conversation so far. It asks, "Who does 'he' 
refer to?" It also knows certain things about 
the real world - chiefly things having to do 
with travel and meetings. In this case, it 
knows there's no such thing as May 50. 

So it switches to the next best sentence 
guess:"Has he got a meeting with Bill in 
Hamburg on May 15?" 
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A renewed international effort is gearing up to design 
computers and software that smash language barriers 
and create a borderless global marketplace. 





BY STEVE SILBERMAN 


ILLUSTRATION BY JOHN HERSEY 




■■ 


A woman sits at a desk in Manhattan, talking to herself in French.The 
phrases she balances on each breath are musical to American ears. 
She has postcards of Montreal tacked up on the walls of her cubicle 
- pastel-painted houses in the snow - so as she sculpts the contours of 
each syllable, she can remind herself of the place where the sounds she's 
making are heard every day in the street. Her name is Guylaine Laperriere, 
and she came to New York City more than a decade ago to study musical 
theater. One day, a friend asked her if she wanted to make a little cash 
dubbing a French voice-over for a promotional short about insurance. 

She took the job, and was surprised how much she enjoyed bringing ideas 
from one language home into another. 


Even in an age when we take satellite telephony and international 
videoconferencing for granted, this is the way most documents on Earth 
are relayed from culture to culture: by professional translators like La¬ 
perriere, who work painstakingly by hand, bringing expertise and intuition 
to bear on a phrase by turning it over and over in their minds.That we 
still do things this way would be a surprise to anyone recalling an article 
that appeared in a British newspaper 50 years ago, trumpeting a break¬ 
through that should have wiped Berlitz off the map: an electronic device, 
invented at the University of London, which allowed students and secre¬ 
taries to compose and translate texts into a dozen languages."As fast as 
[a user] could type the words, say, in French," the News Chronicle reported 


Talking to Strangers 


“Ceinture baudrier," she repeats softly to herse\f."Ceinture diagonale ." 

Ceinture baudrier ... ceinture diagonale ... 

Seat belt, seat belt. 

Laperriere is one of more than 12,000 translators employed by Berlitz, 
the century-old advocate of language learning and the largest translating 
firm in the world.Today, Laperriere's task is editing a translation of the new 
Chrysler PT Cruiser owner's manual into Quebecois dialect. With more than 
50 manuals and related materials to port into 15 languages each year, 
DaimlerChrysler is Berlitz's biggest translation account. 

As one might expect in an industry based on moving words around, 
the digital revolution brought changes to the office. About four years 
ago, Berlitz's translators had to start being as fussy about their SGML tags 
as about their circumflexes, umlauts, and accents graves. Soon Laperriere 
and her team will start using a translation-memory system called Trados. 
Trados looks for phrases that have already been translated in previous 
documents so Laperriere won't have to weigh baudrier against diagonale 
each time a new sedan drops out of the chute. 


breathlessly,"the equivalent in Hungarian or Russian would issue forth 
on the tape." 

Six years later, a scientist at the University of Michigan who was also 
working on translation by computer - so-called machine translation, or 
MT - confidently assured the Associated Press that "within a generation, 
machine translation will be a fait accompli, as will machine reading." In his 
Introduction to Machine Translation, published in 1960, another researcher, 
Emile Delavenay, exulted that "the translation machine ... is now on our 
doorstep.... Will the machine translate poetry?To this there is only one 
possible reply - why not?" 

This indefatigable optimism shows up again in a Business Week item 
from 1998, predicting that by the end of last year, AT&T and the Advanced 
Telecommunications Research Institute in Japan expected to have a 
"prototype system" of telephones that would automatically translate 
calls from "spoken Japanese into English, and vice versa." And this past 
January, President Clinton's State of the Union message included a promise 
that "soon, researchers will bring us devices that can translate foreign 


















languages as fast as you can speak." 

This dream of accurate, automatic, real-time translation by computers 
- a practical version of the Universal Translator from Star Trek - has been 
a consuming obsession for some of the brightest minds in computing, 
linguistics, and Al research for more than five decades. It has marshaled 
heroic R&D efforts on academic and commercial fronts from IBM to MIT, 
burning through billions of dollars in pursuit of what is either the supreme 
embodiment of a borderless global society or the ultimate vaporware. 

And it's still largely a dream. Where are our translating phones? Why is 
Guylaine Laperriere still talking to herself about seat belts? Why does the 
future of MT never seem to arrive? 

English as a Second Language 

It looks like we may be needing that future ... about five minutes from 
now. Analysts project that sometime this year, a kid logging on for the first 
time somewhere in China, India, or Northern Europe will tip the Net's Eng¬ 
lish-speaking majority into a minority. Of the five most frequently used 
domain name suffixes, the fourth and fifth - right behind .com, .net, and 
.org - are .jp (Japan) and .de (Germany).There are now more domain 
names registered outside the US than inside. By 2003, Forrester Research 
estimates, US users will account for only a third of the Net's population. 

For a brief moment, it appeared that the Web was going to be the per¬ 
fect high tech battering ram to cram Americanese down everybody's 
throats.The fact that the lexicon of MTV was the mother tongue of the 
first generation of webzines and chat rooms seemed to ensure the domi¬ 
nance of English as the global lingua franca well into the 21st century. 
Americans didn't need translation - at most, we needed a phrase book 
when we wanted to soak up local color in a country so backward they 
didn't speak our language."The only thing I'd rather own than Windows," 
Sun's Scott McNealy declared to the Senate Judiciary Committee in 1998, 

"is English." 

Now here comes everybody, and they're bringing their own dialects to 
the online potlatch. An Israeli startup called Slangsoft is using Java to cre¬ 
ate onscreen keyboards that accept input in 42 languages, including those 
with non-Roman alphabets, such as Chinese, Korean, Hindi, Hebrew, and 
Sanskrit.The latest versions of Netscape and Internet Explorer make it 
easier to compose Web pages with text running from right to left, which is 
good news if you're building sites in Hebrew or Arabic. The blueprint for a 
new Tower of Babel is being sketched out in HTML.The widespread adop¬ 
tion of Unicode - a standard for encoding text that assigns a unique num¬ 
ber to each letter, punctuation mark, and technical character in the world's 
major languages - is sparking an explosion of multilingual software. 

It feels awfully old economy, however, when email arrives from the 
Tokyo office as screenfuls of indecipherable symbols. It doesn't seem 
unreasonable to expect a Save as Spanish option when working in Word. 
The frictionless ease with which words sluice through our networks and 
applications teases us with the promise of a high tech cure for the virus 
that "confounded" (says the King James translation of the Bible) all the 
tongues of the Earth. As the trickle of incomprehensible texts swells into 
a flood, we're paddling into the deluge with a kind of faith that, in the 
near future, the Net will interpret linguistic differences as damage and 
route around them.Though we're not the first generation to imagine that 
an MT breakthrough is just around the corner, we are the first to lay the 
foundation for a global marketplace that will drain every translation 
resource we've got. 


To find out how close we really are to installing a Universal Translator 
on our desktops, I visited researchers at Lernout & Hauspie,the biggest 
manufacturer of commercial translation software; at IBM, MT pioneers 
since the days of the Cold War; and at two leading academic greenhouses 
for MT development in the US, Carnegie Mellon University and New Mexico 
State University. I also spoke with linguists, cognitive psychologists, and 
poets - people who work under the hood of language, probing around in 
the engines of cognition. 

To see a living embodiment of MT's evolution, visit the Babel Fish. Named 
for a creature in Douglas Adams' The Hitchhiker's Guide to the Galaxy , the 
software at babelfish.altavista.com is most netsurfers'first exposure to 
computer translation. While it may seem like the forerunner of a new species 
of Web sites, the Babel Fish is more like that coelacanth discovered in an 
Indonesian market in 1997: a prehistoric survivor, the descendant of a race 
of MT dinosaurs who once roamed the Earth, mighty with the ambitions of 
the first generation of Al theorists and computer linguists.The code that 
drives the Babel Fish was built by Systran, a company launched in 1968 by 
one of the researchers who participated in the first public demo of MT. 

For a brief moment, it appeared 
that the Web was going to be 
the perfect high tech battering ram 
to cram Americanese down 
everybody’s throats. 

It has become de rigueur in articles about machine translation to quote 
some passage from, say,"Three Blind Mice" or Hamlet that's been mashed 
through several languages by the Babel Fish to demonstrate the inherent 
goofiness of MT. Or, as the Babel Fish itself tells us, in English phrases that 
have taken a single round-trip through Spanish and German: 

It has from turned rigueur in articles over the automatic translation for 
estimating a certain job step e.g. f "three hidden mice"or the village, which 
were crushed with some languages by the fish by Babel, in order to show 
goofiness, which is appropriate from the TA. Or also, because the fish them¬ 
selves of Babel say to us, on the cliches, the one individual Spanish round 
journey to have taken and that German. 

Even if bouncing idiom-laden text back and forth between languages to 
trigger compound errors is playing "dirty pond," as the Babel Fish would 
put it, a close reading of the garbled passage above uncovers a couple of 
neat things about the code.Though the software doesn't know its Shake¬ 
speare from a mouse-hole in the ground, it did notice that "say," in this 
context, should be glossed as "e.g." But what of that seemingly capricious 
change of"MT"to"TA"? 

Traduccion automatica, senor. 

A small thing - but enough to reveal the shadow of a human hand 
in the translation process. Most random two-letter combinations pass 
undigested through the Babel Fish's parsers. Somewhere along the line, a 
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programmer at Systran, the company that built the Babel Fish, 
decided that when someone typed "MTthey were probably 
referring to machine translation (or traduccion automatica), 
and therefore hard-coded that particular interpretation into 
the translation stream.The brain of the Babel Fish is a hybrid 
of human and artificial intelligence - a suitable icon for MT, 
which was born in a charged moment of speculation at the 
crossroads of life sciences and a new generation of thinking 
machines. 

What the Babel Fish and lessons from 50 years of MT 
research suggest is not only that we have to change our ideas 
about what an appropriate role for computers in the act of 
translation might be, but that we may have to reform our 
notions of progress. 

What Warren Weaver Knew 

One morning during World War II, an amateur cryptographer 
at Brown University told a friend that he'd come up with a 
scheme for cracking code. He invited his friend, who was a 
German mathematician, to give him an encrypted message to 
test the new method. Applying a numerical cipher to a text of 
about 100 words, the mathematician delivered a column of 
five-digit numbers to the cryptographer.The next day, the 
cryptographer told his friend that his new method had failed. 
He'd retrieved only meaningless strings of letters. When the 
mathematician saw the letters, however, he informed his 
colleague that he'd succeeded in slicing through the code 
after all.There was something about the original message he 
hadn't realized - the mathematician had written it in Turkish. 
The cryptographer couldn't recognize the letters as words 
because he didn't read Turkish. 

One of the people who heard this story was Warren Weaver 
at the Rockefeller Foundation.The foundation, launched in 
1913, was one of the major sources of funding for innovative 
science in the last century, bankrolling a wide range of proj¬ 
ects, from the construction of Mount Palomar's Hale Telescope 
to the search for new contraceptives to the mapping of genes 
of blight-resistant strains of rice. Weaver, who coined the term 
"molecular biology" in the '30s, headed the foundation's pro¬ 
grams in the natural sciences. He believed that the 20th cen¬ 
tury would be remembered as the century of biology and, 
during his tenure as the foundation's VP, allocated more than 
$90 million to cutting-edge research that wouldn't have had a 
prayer of finding funding anywhere else. 

A brilliant conceptual mathematician who was also fasci¬ 
nated by the poetic intricacies of language, Weaver published 
books and articles on fluid dynamics, probability and the con¬ 
cept of Lady Luck, and whether or not a scientist could believe 
in God. With Claude Shannon, he coauthored one of the corner¬ 
stones of information age thought, The Mathematical Theory 
of Communication. When we use signal-to-noise metaphors to 
talk about writing, politics, or art, we are unknowingly foot¬ 
noting Weaver's book. 

John McKelvey, an agriculturist who was hired by Weaver in 
1945, remembers him as a short, round-faced man with an 



"overpowering" intellect. When he visited Weaver in Con¬ 
necticut, he watched him hike through the blackberry and 
raspberry bushes that grew on the land around his house, 
brambles catching in his skin and blood streaming down his 
legs."Most people liked Warren," McKelvey recalls,"except for 
a few guys who had lost arguments to him." 

Along with the visionary code breaker Alan Turing, Weaver 
was one of the first people to realize that the newborn gener¬ 
ation of Big Iron - hulking machines with names like ENIAC, 
Edsac, and Colossus - might grow up to be more than dumb 
but very fast calculators. In 1947, Weaver wrote a letter to 
Norbert Wiener at MIT, a kindred off-trail roamer who was 
applying the study of feedback and other mechanical 
processes to living systems - what we now call cybernetics. 
With the anecdote about the Turkish cipher in mind, Weaver 
proposed that translation could be considered a crypto¬ 
graphic problem:"When I look at an article in Russian, I say, 
'This is really written in English, but it has been 
coded in some strange symbols. I will now pro¬ 
ceed to decode.'" 

Wiener took two months to respond, and his 
reply was discouraging."! frankly am afraid the 
boundaries of words in different languages are 
too vague," he wrote,"and the emotional and international 
connotations are too extensive to make any quasi-mechanical 
translation scheme very hopeful." 

But Weaver wouldn't let go. He believed that the barriers to 
understanding between cultures could be worn down with 
the aid of MT - a concern that must have seemed especially 
relevant in the lengthening shadow of the A-bomb. On July 
15,1949, Weaver typed up a 12-page memo and sent it to 200 
of the brightest minds of his generation, prefacing it with a 
note that is still charming in its earnestness and modesty."l 
have worried a good deal about the probable naivete of the 
ideas here presented," he wrote,"but the subject seems to me 
so important that I am willing to expose my ignorance, hop¬ 
ing that it will be slightly shielded by my intentions." 

The memo began with the story of the Turkish cipher, 
which suggested to Weaver that computers - like the cryp¬ 
tographer - might be able to translate language purely math¬ 
ematically, without being programmed to"understand"the 
meanings of the words. Other sections of the memo accu¬ 
rately predicted many of the perplexities that would bedevil 
MT for the next half-century, from word ambiguity, irregular 
syntax, and multiple meanings to the larger problem of pro¬ 
viding a computer that had very limited memory with context 
for a phrase under consideration."If one examines the words 
in a book, one at a time as through an opaque mask with a 
hole in it one word wide," he wrote,"then it is obviously 
impossible to determine,one at a time,the meaning ...'Fast' 
may mean 'rapid'; or it may mean 'motionless'; and there is no 
way of telling which." In the mind, the fabric of context 
extends into a vast loom of associations and memories with 
no visible horizon - where does the context of a word end? 

Weaver suggested that the language of scientific docu- 
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Past and Future 


1629 

Rene Descartes proposes 
a universal language, 
with equivalent ideas in 
different tongues sharing 
one symbol. 

1933 

Russian Petr Smirnov- 
Troyanskii patents a device 
for transforming word-root 
sequences into their other- 
language equivalents. 


1949 

Warren Weaver, director of 
the Rockefeller Foundation's 
natural sciences division, 
drafts a memorandum for 
peer review outlining the 
prospects of machine 
translation (MT). 

1952 

Yehoshua Bar-Hillel, MIT's 
first full-time MT researcher, 
organizes the maiden MT 
conference. 
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computer translation at 
Georgetown University: 

49 Russian sentences are 
translated into English 
using a 250-word vocabulary 
and 6 grammar rules. 
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Bar-Hillel publishes his report 
arguing that fully automatic 
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systems are, in principle, 
impossible. 
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1966 

Alpac publishes a report on 
MT concluding that years of 
research haven't produced 
useful results.The outcome is 
a halt in federal funding for 
machine translation R&D. 

1967 

L. E. Baum and colleagues 
at the Institute for Defense 
Analyses (IDA) in Princeton, 
New Jersey, develop 
hidden Markov models, 
the mathematical backbone 
of continuous-speech recog¬ 
nition. 

1968 

Peter Toma, a former George¬ 
town University linguist, 
starts one of the first MT 
companies, Language Auto¬ 
mated Translation System 
and Electronic Communica¬ 
tions (Latsec). 

1969 

In Middletown, New York, 
Charles Byrne and Bernard 
Scott found Logos to 
develop MT systems. 

1978 

Arpa's Network Speech Com¬ 
pression (NSC) project trans¬ 
mits the first spoken words 
over the Internet. 

1982 

Janet and Jim Baker found 
Newton, Massachusetts- 
based Dragon Systems. 

1983 

The Automated Language 
Processing System (ALPS) 
is the first MT software for 
a microcomputer. 

1985 

Darpa launches its speech 
recognition program. 



ments, with their strictly defined terms, might be well suited 
for translation by machines. He was right:The most reliable 
MT applications have relied on "pre-editing," or restricting the 
language of the source text to predefined terms and limited 
domains of discourse.The classic example of MT that works is 
the Meteo system, developed in Montreal, which has been 
translating Canada's weather bulletins between English and 
French on a daily basis since 1977. In the world of Meteo dis¬ 
course, "front" always means a weather system.The translation 
of forecasts was so boring that before Meteo took over, the 
Canadian government had a hard time keeping translators on 
the job for more than a couple of months. 

One of the most resonant passages of Weaver's memo is a 
section musing over the possibility that a system of prelinguis- 
tic symbols underlies all human languages, like a shared source 
code of thought. If such a system could be discovered, or 
created, Weaver speculated, it could be used as a medium for 
converting ideas from one language into another. By trans¬ 
lating the words in an original text into this code, and then 
translating back into the desired language, the code could be 
used as a universal interface between languages. 

It is an idea older than the computer itself. In 1629, Rene 
Descartes suggested inventing a cipher that would assign the 
same number to equivalent concepts in different languages. 
This, he hoped, would make possible the construction of a 
universal dictionary. John Wilkins, the first secretary of the 
Royal Society of London, proposed a new "philosophical lan¬ 
guage" that divided every conceivable thing in the universe 
into 40 categories, each of which would be given a logically 
derived name. All elements would have names beginning 
with de. Fire would be deb; a particular flame would be deba. 
His notion was to create a global second language that 
was "legible by any Nation." 

Such a universal interface came to be known as an 
interlingua. Weaver wrote: 

Think, by analogy, of individuals living in a series of tall closed 
towers, all erected over a common foundation. When they try to 
communicate with one another they shout back and forth, each 
from his own closed tower.... But when an individual goes down 
his tower, he finds himself in a great open basement, common to 
all the towers. Here he establishes easy and useful communica¬ 
tion with the persons who have also descended from their towers. 
Thus it may be true that the way to translate from Chinese to 
Arabic, or from Russian to Portuguese, is not to attempt the 
direct route, shouting from tower to tower. Perhaps the way is 
to descend, from each language, down to the common base of 
human communication - the real but as yet undiscovered uni¬ 
versal language - and then re-emerge by whatever particular 
route is convenient. 


Weaver wrote the memo at one of those rare 
and felicitous moments when tectonic shifts in the 
Zeitgeist and a man's personal passions converge 
on the same spot, offering him a point of leverage 


in history; later in his life, he would consider it to be one of the 
two or three most significant accomplishments of his career. 

Weaver's memo acted like a seed crystal dropped into a 
solution supersaturated with nascent ideas about computing, 
communication theory, and linguistics. 

Within two years, MT programs had been launched at MIT, 
UCLA, the National Bureau of Standards, the University of 
Washington, and the Rand Corporation. MIT hired Yehoshua 
Bar-Hillel, the first academic researcher to work full time in 
the field. In the summer of 1952, Bar-Hillel organized the 
inaugural MT conference. It was a heady success, spinning off 
studies of "automatic dictionaries,""micro-glossaries,""univer¬ 
sal grammar,"and the search for an interlingua. 

Not everyone was ready for the idea of digital machines 
crunching on anything but digits. Professional linguists 
claimed that Weaver's ideas were naive. An enthusiastic sci¬ 
ence librarian at Unesco wrote in a plaintive note to Weaver 
that he wished he'd had a copy of the memo in his pocket 
when he'd "introduced the mechanical translation idea" 

Weaver’s memo acted like 
a seed crystal dropped 
into a solotion snpersaturated 
with nascent ideas aboot 
competing, communication 
theory, and linguistics. 

during a dull moment in a meeting."Most people thought 
that I was joking and the interpreters seemed to be supremely 
unconcerned at this potential threat to their jobs. Not having 
your knowledge of the subject, I... allowed the matter to 
pass off as a comic interlude." 

But the meme proliferated, and the memo got picked up 
by Scientific American. One correspondent offered that "it was 
indeed fascinating to picture a machine that can reproduce 
the relatively low order of mental processes that occur in, say, 
a student translating his daily passage of Caesar." 

References to MT started appearing in textbooks and aca¬ 
demic journals. On January 7,1954, a Georgetown University 
team hosted the first public demonstration of MT at IBM's 
Technical Computing Bureau in New York. Inevitably, the 
featured performance was a translation from Russian into 
English.True, the IBM 701 could handle a vocabulary of only 
250 words, 6 grammar rules, and 49 handpicked sentences - 
but English came out the other end.The demo's success was 
widely reported in the press. 

By 1956, MT research had caught fire all over the world, 
with teams working in Cambridge, Milan,Tokyo, Kyoto, 
Moscow, and Leningrad. A year later, the Soviets blasted a 
184-pound advertisement for Russian-to-English MTinto 
orbit. Sputnik was perceived as a drubbing not only of Ameri- 
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1990 

Dragon Systems releases 
its 30,000-word-strong Drag 
onDictate,the first 
retailed speech-to-text sys¬ 
tem for general-purpose 
dictation on PCs, 


020 


1988 

Researchers at IBM's Thomas 
J. Watson Research Center 
revive statistical MT methods 
that equate parallel texts, 
then calculate the proba¬ 
bilities that words in one 
version will correspond to 
words in another. 


can rocket science, but of American intelligence gathering, 
hampered by a lack of rapid means of translation. (Months 
before the liftoff, a Soviet hobbyist magazine alerted ham- 
radio enthusiasts to the imminent launch of an experimental 
satellite, even providing a shortwave frequency for tracking it. 
The US Navy, however, never saw a translation of the article. 
After the launch, it scrambled for days to reconfigure its "radio 
fence" to intercept Sputnik's transmissions and figure out 
what it was doing.) Edward Teller, the father of the hydrogen 
bomb, declared shortly after the launch that the US had lost 
"a battle more important and greater than Pearl Harbor" 

By the end of 1962, China, Mexico, Belgium, Yugoslavia, 
Hungary, East Germany, and France had also jumped into the 
MT race. Just as the rise of technology stocks and the ecom- 
merce boom have made the impact of the Internet visible 
even to those who previously ignored it, so MT was a tangible 
pursuit that seemed to legitimize a whole range of academic 
and scientific interests, from Al to the statistical mapping of 
grammar and lexicons to blue-sky research in data indexing 
and retrieval.The Department of Defense, the Air Force, the 
National Science Foundation, and the CIA showered the 
contents of their coffers onto the heads of researchers who 
showed interest in MT - many of whom had been toiling 
away on arcane projects as chronically undersubsidized aca¬ 
demics. When Georgetown University declined to award big 
bucks to its own faculty members for producing the 1954 MT 
demo at IBM, the CIA stepped in with more than $1 million. 
The NSF handed Harvard another million, and MIT and UC 
Berkeley took home nearly as much. Even IBM was on Santa's 
list, with the Air Force signing off on a $1.7 million grant to 
fund its development of a faster hard drive for MT. 

As with the space race, many of the best things to come out 
of the MT race had little do with achieving the ultimate goal. 


1991 

The first translator-dedicated 
workstations appear, includ¬ 
ing STAR'S Transit, IBM's 
TranslationManager, 
Canadian Translation Ser¬ 
vices'PTT, and Eurolang's 
Optimizer. 


1992 

ATR-ITL founds the Consor¬ 
tium for Speech Translation 
Advanced Research (C-STAR), 
which gives the first public 
demo of phone translation 
between English, German, 
and Japanese. 


1993 

The German-funded Verb- 
mobil project gets under 
way. Researchers focus on 
portable systems for face- 
to-face English-language 
business negotiations in 
German and Japanese. 


BBN Technologies 
demonstrates the first off- 
the-shelf MT workstation for 
real-time, large-vocabulary 
(20,000 words), speaker- 
independent, continuous- 
speech-recognition software. 


1994 

Free Systran machine 
translation is available in 
select CompuServe chat 
forums. ► 


It sparked an explosion of interest in formal linguistics, just as 
Noam Chomsky was publishing his revolutionary theories that 
certain fundamental structures of language were inborn, like 
a verbal OS that babies come with out of the box. Much of the 
early important work in artificial intelligence and optical char¬ 
acter recognition was done to address problems in MT. Comit, 
one of the first high-level programming languages, was 
cooked up at MIT so linguists wouldn't have to haul in the 
geeks to bang together routines in assembler 
language every time they needed to tweak their 
parsers. Even the heated arguments about lin¬ 
guistics theory - "brute-force" versus "perfection¬ 
ist" approaches to MT - opened up new channels 
of international dialogue that seemed like a taste 
of a future free of language barriers. 

So what was the ultimate goal? Some 
researchers claimed that their aim was (with a '50s mania for 
abstruse acronyms) FAHQT - fully automatic, high-quality 
translation.The text-to-text version of the Universal Translator 
on Star Trek , more or less. A translating telephone would be 
FAHQT indeed, but hardly anyone swept up in the original 
excitement about MT was working on speech-to-speech 
translation, which must tackle the additional irregularities of 
conversational speech and has the added requirements of 
accurate voice recognition and voice synthesis at both ends. 
Good text-to-text translation was hard enough to pull off. 
Speech-to-speech MT was beyond going to the Moon - it was 
Mars. A program that didn't play dirty pond with three hidden 
mice on an individual Spanish round journey was FAHQT 
enough to aim for. 

But under all that good buzz - the headline-grabbing con¬ 
ferences, the claims that "translating machines will soon take 
their place beside gramophone records," the six-figure votes 
of confidence from Uncle Sam - there was a little secret about 
MT: Most of the programs, when they worked at all, weren't 
very good at producing comprehensible translations. At best, 
MT output read like the following, rendered from Chinese into 
English by IBM's million-dollar photoscopic drive: 


'PCI 

1 Dictate 


Modern guided missile already possible carry with war head 
of hydrogen bomb and atomic bomb. Therefore it is one kind 
weapon with very big power of destruction. 


A lot of MT read more like this, produced at the University 
of Washington: 


Infection/corruption (by/with/as) nodular (by/with/as) 
bacteria comes/advances/treads especially/peculiarly (it)(is) 
light/easy(ly) at/by/with/from (of) plants.... 


Translators hired to do "postediting" - smoothing out 
translated texts - complained that MT scrambled the mean¬ 
ings of the original texts more thoroughly than even the 
most bumbling human translator would. A human reader 
might get words or phrases wrong, but they usually can 


Darpa launches its Spoken 
Language Systems (SLS) 
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for voice-activated human- 


machine interaction. 









IBM releases ViaVoice for 
the Macintosh, the first 
continuous-speech- 
recognition Mac software. 


figure out the gist of a paragraph by comprehending the 
sum of its references. No such process of understanding 
through context took place in a computer at 
this stage of MT development, and a couple 
of crucial errors could throw whole drafts out 
of whack. 

One author compares MT output to a jar of 
100 freshly baked chocolate-chip cookies in which 95 of them 
weren't poisoned."Such a cookie jar," he writes,"could be 
worse than useless; it could be tempting and therefore 
actively dangerous." 


An Excess of Translation 

As the checks from Washington kept rolling in, some of the 
original supporters of MT started distancing themselves, most 
notably Bar-Hillel himself. In February 1959, he published his 
devastating "Report on the state of machine translation in the 
United States and Great Britain." FAHQT was an unreachable 
goal, he said,"not only in the near future but altogether." As 
proof, Bar-Hillel cited a single sentence,"The box was in the 
pen," in the context of a short paragraph:"Little John was 
looking for his toy box. Finally, he found it.The box was in the 
pen. John was very happy." He charged that "no existing or 
imaginable program will enable an electronic computer to 
determine [the meaning of] the word pen in the given sen¬ 
tence within the given context." (It was perhaps unfortunate 
that "the box was in the pen" read like an implausibly con¬ 
trived sentence.) 

Bar-Hillel argued that a computer would never be able to 
figure out the difference between one kind of pen and 
another because it has no sense of how either kind of "pen" 
functions in relation to the rest of the world.To program a 


computer with a sufficient amount of knowledge to tell the 
difference between a writing instrument and a playpen, he 
wrote,"a translation machine should not only be supplied 
with a dictionary but also with a universal encyclopedia."The 
issue of context was not incidental - nor was it solvable with 
a few tweaks to the code.Though Bar-Hillel was prescient in 
calling for a realignment of focus away from FAHQT and 
toward development of automated aids for human transla¬ 
tors, such an attack from one of the pioneers in the field was 
seen by many as a challenge to the notion that MT was worth 
doing at all. 

Bar-Hillel did acknowledge that there were MT research 
projects under way that didn't have FAHQT as their primary 
goal. Even low-quality gist translations could be useful for 
extracting meaning from mountains of documents. No one at 
the CIA needed to feel secure that their English version of 
Izvestia preserved the nuances in each reporter's voice.The 
tide of public opinion, however, was turning against MT, 
which had produced so many "breakthroughs" and so few 
visible results. 

In 1961, Mortimer Taube - whose innovations in the unsexy 
field of library indexing made him one of the first information- 
age millionaires - published his book Computers and Common 
Sense. He charged that "twelve years after the Warren Weaver 
memorandum, no practical, usable MT computer program 
exists." He declared that computers would never be able to 
translate properly because translation is an intuitive process, 
and "machines are not capable of intuition." 

In the press, MT went from the Next Big Thing to the butt of 
popular jokes. The most infamous MT pratfall, cited to this day 
in many articles on the subject, involves a computer that 
supposedly translated the sentence "The spirit is willing, but 


1997 

AltaVista's Babel Fish offers 
real-time Systran translation 
on the Web. 


Dragon Systems'Naturally- 
Speaking and IBM's ViaVoice 
are the first large-vocabulary 
continuous-speech- 
recognition products for PCs. 

Parlance Corporation, a 
BBN Technologies spin-off, 
releases Name Connector, 
the first large-vocabulary 
internal switchboard that 
routes phone calls by 
hearing a spoken name. 


1999 

A televised newscast is 
automatically transcribed 
with 85 percent accuracy. 

Logos releases e.Sense 
Enterprise Translation, the 
first Web-enabled multiple 
translator operating from 
a single server. 


2000 

At MIT's Lincoln Laboratory, 
Young-Suk Lee and Clifford 
Weinstein demonstrate an 
advanced Korean-English 
speech-to-speech translation- 
system prototype. 


USC's ISI performs backward 
machine-transliterations of 
proper nouns, which are 
replaced with phonetic 
approximations. Southern 
California translates to 
"Janoub Kalyfornya"in Arabic. 


Kevin Knight, of the 
University of Southern 
California's Information 
Sciences Institute (ISI), leads 
a multi-university team that 
develops Egypt, a software 
toolkit for building statistical 
MT systems. Egypt examines 
bilingual texts for statistical 
relationships, analyzes those 
patterns, and applies what it 
has"learned"to its translation 
functions. 
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Dragon Systems'Naturally- 
Cursing software is added 
to wristwatches to ease 
communication at multi¬ 
lingual construction sites. 


the flesh is weak" into Russian as "The vodka is good, but the 
steak is lousy." W.John Hutchins, whose book Machine Trans¬ 
lation: Past, Present, Future is the MT bible, traces the quip to 
a 1962 Harper's story. Even by the time the jibe ran in Harper's, 
he says, it was a familiar put-down not just of MT, but of all 
translation, including human translation. 

The cataclysmic blow came in 1966.TO evaluate MT's 
progress for the federal agencies scribbling the big checks, in 
1964 the National Academy of Sciences convened the Auto¬ 
matic Language Processing Advisory Committee (Alpac), 
which consisted of a psychologist, two linguists, an Al theo¬ 
rist, a satellite-communications specialist, and two MT 
researchers. When the committee issued its report two years 
later, it was scathing. 

"There is no immediate or predictable prospect of useful 
machine translation," it declared.The report blasted the 
Georgetown project for requiring human postediting, even 
though most human translation is given a second pass by 
another translator (as Laperriere was doing at Berlitz).The 
report claimed that the US government already had a huge 
surplus of underpaid translators, fulminated about a potential 
"excess of translation," and fretted that wholesale extraction 
of Soviet science journals might subject readers to "many 
uninspired reports that the US scientist could have been mer¬ 
cifully spared."The committee recommended that all funding 
for MT be cut immediately. 

The fallout from the report triggered what those who work 
in the field today call the "MT winter." In 1963,10 research 
groups were thriving in the US.Two years after the report was 
published, the three teams left standing were scrambling for 
funds. (One of the few other groups to soldier on was the 
Mormons, who believed that MT would help them spread the 


From left, opposite page: Teruko Mitamura, Alex Waibel, 
and Eric Nyberg, researchers at Carnegie Mellon's Language 
Technology Institute; IBM's Net maven, John Patrick; 

MT pioneer Martin Kay at Xerox PARC; Eric Silberstein, 
founder of Idiom, a human-driven translation service for 
Web sites. 


word of God.) The cold front blew overseas too, freezing up 
research in the UK, Japan, and even the Soviet Union. Aca¬ 
demics now made tracks as quickly as they'd jumped aboard 
the MT gravy train.The Association for Machine Translation 
and Computational Linguistics had MACHINE TRANSLATION 
scraped off its doors and letterhead. Even Chomsky himself 
- who wrote his groundbreaking Syntactic Structures at MIT 
while working under Bar-Hillel's successor - got on the dis tip, 
calling MT pointless and futile. 

The first worldwide effort to open a global conversation 
using computers was over. 

Life in the Interlingua 

A billboard at the Pittsburgh airport informs 
travelers that they have landed in the Home of 
the World's Favorite Ketchup.That level of brag¬ 
gadocio feels about right.The former Iron City fell 
on hard times during the construction slump in 
the '80s and is casting about for a new raison d'etre. Its hills, 
Victorian architecture, and encircling water could make Bay 
Area expats feel right at home ... someday.The notion occurs 
to my cab driver as we cruise in from the airport."We gotta 
get some of those computer people in here," he tells me. 
"Some of them make $80,000 a year." 

For now, most people come to Pittsburgh for one of two 
reasons: to have surgery or go to school. I'm here to visit 
Carnegie Mellon University, where researchers have spent 
more than a decade doing some of the most promising - and 
practical - work getting MT ready for a networked world. 

Alex Waibel, associate director of the Language Technolo¬ 
gies Institute at Carnegie Mellon, is one of the durable 
dreamers who began his academic career in the dead of MT 


2001 

Carnegie Mellon University's 
Language Technologies 
Institute (LTI), led by Jaime 
Carbonell, constructs speech- 
to-speech translation for 
"small" languages like 
Croatian or Mapudungun, 
spoken by Mapuches in Chile. 

USC biomedical engineers 
Theodore Berger and Jim- 
Shih Liaw create a new 
Berger-Liaw Neural Network 
Speech Recognition System 
(SRS) that understands 
spoken languages better 
than humans do. Ford says 
the technology will be 
incorporated into its cars to 
facilitate communication at 
fast-food drive-thrus. 

2002 

NowHear offers an agent- 
based newsreader device 
that translates articles from 
thousands of publications 
worldwide, delivering them 
as MP3 audio files. 

2003 

Text of Joyce's Ulysses is run 
through Cliff's Notemaker,a 
new omnidirectional literary 
interpreter and summarizer. 
Prog ram: "Your professor 
didn't read it either. Don't 
worry about what your essay 
says, just include the words 
Dublin,pub, and fuck." 


2005 

Employee at Allstate 
Insurance files suit against 
the company, citing 
emotional distress from 
the collective chatter of 
coworkers using speech 
recognition input devices. 

GeoCities pulls down 350,000 
homepages for failing to use 
GeoCities Controlled English, 
a 1,000-word edictionary 
designed to interface with 
its language translation 
software. ► 
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2006 

"It's that .001 percent part 
li that got us," moans NASA 
director Rafu Sanjali, after the 
fourth disastrous attempt 
to land a robot-controlled 
vehicle on Mars was foiled 
by the use of "99.999 percent 
accurate" MT technology. 

2007 

Microsoft pulls its "What do 
you want to think today?" 
campaign after reviewers 
unanimously trounce the 
company's much-anticipated 
Thought Recognition Inter¬ 
face (TRI). 

2008 

L&H's Travel Sunglasses 
offer real-time translation 
of road signs, marquees, 
and menus into a wearer's 
native language. 

2009 

CorconText introduces 
FinalCopy, a Japanese-to- 
English documentation 
translation program that 
uses Al-based semantic 
networks to reduce the need 
for human editing of output. 
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2012 

Saruzuno embeds its Lexical 
Disambiguation System 
(LDS) into smartcards 
equipped with membrane 
microphones so travelers 
can converse with store clerks 
in dozens of languages. 


2017 

The Russian-made Durok II 
language tutor is used to 
train customs-and-immigra- 
tions bots (DNA-based 
servant-devices) employed 


at US points of entry. 


2020 

"Teaching a child reading and 
writing is a waste of time," 
declares Yeo Kiah Wei, 
Singapore's minister of 
education, who cancels the 
subjects in schools/'Children 
needn't be burdened with 
such an onerous task as 
deciphering tiny markings 
on a page or screen. Leave 
it to the machines." 


winter. He hands me two business cards - one from Carnegie 
Mellon, another from the University of Karlsruhe, Germany. 

A bearded, pixilated 43-year-old with a German accent, Waibel 
is an embodiment of human translation: born in one culture, 
living in another, married to a woman from a third (Japan). 

He was instrumental in the 1991 formation of C-STAR, an inter¬ 
national consortium of businesses and institutions tackling 
speech-to-speech MT. 

While a student at MIT in the 70s, he went to one of his 
professors and told him that he wanted to develop a speech- 
to-speech translator."He gave me a look that said,'Yes. Now 
go back to your office and do your work.'" Waibel had to wait 
until 1987, when he went to work for the Advanced Telecom¬ 
munications Research Institute in Osaka, before he finally felt 
the anti-MT chill lift.The local economy was booming, and as 
a trade-hungry chain of islands with a language that seems to 
have evolved independently from every other on Earth, Japan 
was eager to investigate even unlikely remedies for its linguis¬ 
tic isolation."It was time to blast off," Waibel recalls. 

From Japan, he went to Germany to help launch Verbmobil, 
a massive, ongoing speech-to-speech MT effort focused on 
tightly restricted domains of discourse - setting up appoint¬ 
ment dates or making travel arrangements, for example. At 
Carnegie Mellon, Waibel has his hands in projects ranging 
from the development of MT glasses that display subtitled 
speech for tourists to the "translation" of lip movements 
using photo-realistic avatars. 

Waibel takes me down to his lab to demonstrate Janus, a 
speech-to-speech system that translates from English or Ger¬ 
man into English, German, and Japanese. I'm seated in front of 
a whiteboard-sized touchscreen and microphone, and invited 
to make arrangements with a "German travel agent" - a stu¬ 
dent sitting across the room. As I speak in English, Janus'voice 
recognition software transcribes what I'm saying onscreen. 

I can actually see the computer work out what it's hearing me 
say.There's something thrilling about watching the phonemes 

_ and syntactic particles get mashed around until 

a sentence precipitates out of the chaos, like 
observing an EEG of someone who is desperately 
trying to understand you. 

Janus employs the interlingua approach to MT, 
similar to Weaver's scenario of descending to the 
great, open space at the base of all the Towers of 
Babel. My sentences are first analyzed and boiled 
down to representations of their literal meanings in the inter¬ 
lingua code. From there, they're generated into appropriate 
sentences in the target language - in this case, German. 
Because you wouldn't want to transmit Babel Fish-isms about 
hidden mice to a travel agent along with your credit card 
number, Janus lets you correct its interpretations of utter¬ 
ances by generating an English sentence from the interlingua 
before sending it along. 

I observe that the displayed sentences are usually gratify- 
ingly close to the gist of my meaning, even though the word 
choices are often quite different. In the interlingua, sentences 



turn into formulas. For example,"I want to book an inexpen¬ 
sive hotel room" is represented in the code as"c:request- 
action+reservation+price+room (who=i, room-type=room, 
price=cheap)."Translated back into English, this comes 
through as "I would like to make a reservation for a room that 
is cheap." My question,"How do I get from Frankfurt to Hei¬ 
delberg?" becomes "What about transportation from Frank¬ 
furt to Heidelberg?" 

Because everything I say is boiled down to its essence, my 
"ah's"and "urn's"-those little musical glitches that speech 
researchers call disfluencies - don't derail Janus. But while 
most of the translations are accurate sketches of my intent, 
they're deaf to tone and nuance. 

When I approve the sentence - or modify it with my own 
corrections - the statements are translated and sent to the 
"agent's"computer, where they are spoken aloud in German 
by a synthesized voice. His answers, likewise transcribed, 
corrected, and translated, emerge in English. It's like a video- 
conferencing version of Expedia, with a live travel agent who 
sends me streaming videos of the places I want to visit. 

Janus is wildly unliteral once, when I ignore Waibel's advice 
that the system can translate much of what might be said 
during a conversation about travel arrangements, but not, say, 
about astrophysics or 17th-century French literature."What 
happens when I start talking about astrophysics or 17th- 
century French literature?" I ask Janus. French literature makes 
a round-trip in and out of the interlingua in decent shape, 
but astrophysics comes out as "Mastercard." 

MT systems are known by the types of mistakes they 
make, and the Mastercard slip is an interesting one. Janus 
is a knowledge-based MT system: It uses Al techniques to 
give the computer a rudimentary understanding of the mean¬ 
ings of the words it's translating.The first generation of MT 
researchers, who had access to only very limited memory 
capacity and sluggish processing power, didn't have any prac¬ 
tical way of incorporating what Al theorists call "world knowl¬ 
edge" into the translation process. In very broad terms, the 
computer is given a set of descriptions of basic relationships 
among the concepts it might come across in a dialogue - a 
scalable form of Bar-Hillel's universal encyclopedia - so it can 
draw reasonable assumptions about words' meanings without 
having everything spelled out for it. 

For instance, the computer might be provided with a world 
model that tells it the sky is generally found "above" every¬ 
thing else, or that if someone is "going" to Paris, they aren't 
there yet. When encountering Bar-Hillel's "the box is in the 
pen," a knowledge-based system ideally would calculate that 
if the "John" in the paragraph is a child, the "pen" is most prob¬ 
ably a playpen rather than a fountain pen or a pigpen.This is 
a brutal oversimplification, but one way to get a handle on it 
is to consider the dilemma raised by the authors of a 1992 
textbook on MT:"Should we represent The Three Stooges as 
one concept or a set of three?" 

One of the major boons granted by accelerations in 
processing speed, breakthroughs in data storage, and refine- 
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merits in Al over the last 30 years is the practical possibility 
of making world knowledge and more linguistic data avail¬ 
able to the translation stream. Still, until we can build hard 
drives with the memory capacity of a human brain, knowl¬ 
edge-based systems like Janus work best in limited domains 
of discourse. If an MT system knows that a conversation is 
between a travel agent and a customer, a "card" is probably a 
credit card, not an ace of spades or a droll person. In the travel 
agent's universe, though a "Visa" could likely be one of at least 
two things, it's not unreasonable that the phonemes of astro¬ 
physics would end up being heard as "Mastercard." 

Putting restrictions on the domain of discourse has proven 

French literature makes 
a round-trip in and out of the 
interlingua in decent shape, 
but astrophysics comes out 
as “Mastercard ” 

to be one of the most successful strategies for designing 
highly accurate MT systems. MT is especially useful in trans¬ 
lating technical documents, such as software documentation 
and equipment-maintenance manuals, which have predict¬ 
able lexicons and simplified syntax - like Canada's daily 
weather reports. One of the things the Babel Fish does ade¬ 
quately is translate recipes, another form of restricted-domain 
language with stripped-down syntax. 

Like Waibel and his wife, Carnegie Mellon's Teruko Mita- 
mura and Eric Nyberg make an appealing poster couple for 
MT.Though they interrupt one another regularly (Mitamura in 
heavily accented English), they do so in the intricate dance of 
two strong-willed people who have combined forces to work 
in the same field. Since 1991, Mitamura and Nyberg have 
toiled away in the "CAT domain" - the universe of rivets, cylin¬ 
ders, pumps, and concrete - with Caterpillar, the makers of 
heavy construction machinery, to develop a knowledge-based 
text-to-text system called KANT. 

KANT is the successful redirection of a misguided experi¬ 
ment Caterpillar undertook in the 70s to create Caterpillar 
Fundamental English, a special language for its manuals, 
which are translated into more than 20 languages. CFE's origi¬ 
nal purpose was to compel employees in other countries to 
learn just enough English (850 vocabulary terms plugged into 
bare-bones sentences) so the company wouldn't have to 
translate its manuals. Like most programs designed to make 
people learn something against their will, CFE failed miser¬ 
ably. A growth spurt of construction technologies threatened 
to bloat the skinny CFE lexicon with new terms. Many service 
technicians flatly refused to learn CFE.The company's techni¬ 
cal authors eventually began writing in any damn flavor of 
English they pleased, stamped the new manuals "CFE compli¬ 
ant," and got on with their lives. Given a choice between buy- 

03 


ing bulldozers from a vendor whose manuals were printed in 
the local language and from one offering instructions in Eng¬ 
lish for Dummies, it was adios Caterpillar. 

By using unambiguous syntax (writing "when you start the 
engine," which has a clear subject, instead of "when starting 
the engine") and limiting the vocabulary to the CAT domain 
of 70,000 words and phrases, the amount of world knowledge 
and linguistic mapping that has to be incorporated into the 
KANT system is manageable. Ambiguities that can't be 
avoided are resolved by human editors assigning given mean¬ 
ings to words in particular sentences with SGML tags before 
handing them to the computer.The system, which runs on 
IBM Unix machines, is currently used for translating Caterpillar 
manuals into French, Spanish, and German, with Italian, Por¬ 
tuguese, and Russian on the horizon. 

Nyberg recalls giving a presentation about knowledge- 
based MT to a group of visitors from Japan in 1991. After 
Nyberg was finished, the group leader politely said,"Oh, thank 
you very much,"then turned to the group and said in Japan¬ 
ese,"This will never work." But Caterpillar now estimates that 
KANT allows the company's authors to work two to five times 
faster than without it. 

It isn't FAHQT because it requires infusions of human intelli¬ 
gence at various stages. But it is MT for the real world.There's 
a joke among MT researchers that dates from the days when 
their approach to linguistics research was primarily theoreti- 
cal:"Every time I fire a linguist, my MT gets better." Mitamura 
says that the emphasis on linguistics for MT at Carnegie Mel¬ 
lon is now firmly grounded in practical solutions. 

"Here, linguists and computer scientists work together. 

It's highly interdisciplinary. We study formal lin¬ 
guistics, grammars, and lexicons so we can build 
more accurate systems.That's different from lin¬ 
guists worrying about which theory of linguistics 
is correct." 

Back in the lab, Robert Frederking, Ralf Brown, 
and Christopher Hogan show me an MT system 
designed for use in environments where accuracy 
is a matter of life and death: Diplomat, a handheld 
system for translating directions through a minefield. Diplomat 
is rapid-deployment speech-to-speech MT for the front lines 
in a world of volatile hot zones. Running on a lightweight 
Pentium notebook, Diplomat was Carnegie Mellon's answer 
to a challenge from Darpa to develop MT systems for new 
language pairs that could be up and running in a couple of 
weeks, when there's not enough time for constructing an 
elaborate world model or coding in thousands of linguistic 
rules.There was a particular language pair at the top of 
Darpa's agenda: Croatian and English.The system had to 
translate in both directions. It had to have a memory footprint 
small enough to be wedged into a portable device. And the 
interface had to be comprehensible by someone who had 
never seen a computer - a Bosnian farmer, for instance. 

Diplomat understands Hogan's questions well enough for 
a lab demo: His "How do we get to this minefield?" 288 ► 




2021 

PigLatin Furby reveals 
parents' plans for divorce. 
Dozens of toddlers are 
traumatized. 

2043 

Tower of Babel is completed 
in Iraq (formerly Babylonia) 
after a 4,000-year delay, 
thanks to NEC Technologies' 
Neutral Language. 

2045 

Telepathy system developed 
by Europeans. Users wear 
adhesive patches containing 
thought recognition and 
MT technology, plus a high¬ 
speed wireless transceiver. 

2058 

The Reformed Rifkin Institute 
(RRI) is awarded a patent for 
its invention of a symbio- 
parasite that feeds on the 
electrical impulses in the 
speech center of the human 
brain, then excretes a 
translated signal that can 
be understood by anyone 
who inserts the creature in 
their ear.The estate of 
Douglas Adams files suit, 
claiming prior art. 


2108 

Procter & Gamble researchers 
use their newly developed 
Distributed Tachyon Swarm 
System (DTSS) to learn that 
diphtheria bacteria band 
together as a hive mind 
capable of communication. 


2264 

"Humans are dumber than 
bags of hair," declares Entity 
296."Only the most naive 
scientist would try to develop 
a technology to understand 
those smelly lumps of 
protoplasm," it states."The 
noises they emit from the 
holes in their heads are 
ultimately less enlightening 
than cosmic static." 


Compiled by Kristin Demos 
(kvdemos@yahoo.com) 
and Mark Frauenfelder 
(mark@well.com). 1629-2000: 
K.D.; 2001-2264: M.F. 
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Natural Language Laboratory, School of 

Computing Science, Simon Fraser Uniuersity 

Burnaby, British Columbia 

Researchers are devising "relaxed grammars" to 
extract the sense of transcribed speech through a 
method known as "partial parsing," which deciphers 
chunks of language rather than breaking down the 
structure of entire sentences. Their work is being 
integrated into closed-captioning technology 
for real-time TV translations. 


Laboratory for Applied Research 
in Computational Linguistics, 
Universite de Montreal 


This Canadian research lab is improving software 
to assist human translators. Its program, TransType, 
lets a translator begin typing a translation, then 
pause so the computer can take over, tapping its 
own databases to complete words and phrases. 


:: 

SRI, a not-for-profit R&D center and Telia, a Swedish 
telecom, have built a speech-to-speech translation 
system that takes only a few seconds to turn 
Swedish into English, and vice versa. Currently, 
you can talk to the program only about booking 
airline flights. But the underlying software could 
be applied to other situations where the lexicon 
is relatively finite, such as in hospitals or banks. 

Integrated Wave Technologies 

IWT has designed a new tool for law-enforcement 
personnel called the Voice Response Translator. The 
portable computer attaches to a police officer's belt, 
receives English questions or commands through a 
lapel microphone, and then broadcasts a translation. 
Rather than translate word for word, the device 
automatically recognizes 150 prerecorded phrases 
that range from "If you speak Vietnamese, raise your 
right hand," to "Police! We have a search warrant!" 


Information Sciences Institute, 

University of Southern California ^ 

Marina del Rey, California 
Example-based MT machines must be trained with 
a steady stream of text input. The ReWrite project 
at ISI seeks to break free of this constraint by 
programming computers to compare original 
and translated texts, then use that knowledge to 
teach themselves to understand the new language, 
using only original texts. ISI also uses techniques 
borrowed from cryptanalysis, where machines 
approach languages as codes to be cracked. 


Dragon Systems 

Newton, Massachusetts 

In 1997, Dragon Systems and Darpa 
outfitted US soldiers in Bosnia with 
a computerized Serbo-Croatian 
phrase book. Dragon is now testing 
its AudioMining technology, which 
transcribes audio files into time- 
indexed searchable text. 

Spoken Language Systems Group, ^ 
Massachusetts Institute of Technofogy 
iWassiclii&etfs ■ / ' 

The SLS Group has created a telephone-based 
weather guide that they've expanded to other 
apps, such as airline schedules, traffic reports, a 
dining guide, auto classifieds, and voice-driven 
Web searches. The technology is based on a 
conversational-speech-recognition platform 
designed to overcome problems that commonly 
plague other systems, including restricted 
vocabulary, atypical pauses, and ambient noise. 


Institute, 

rsity 


LTlfs translation system, Diplomat, learns by 
example; it can make rough translations of a 
foreign language after only two days of lessons. 

By the end of 2000, LTI and Lockheed Martin will 
have built wearable translation computers for field- 
testing by the US Army. Also under development 
at LTI is the knowledge-based accurate translation 
(KANT) system for technical documents. 


IBM 

Armonk, New York 

IBM is developing machine translation 
components that will let servers 
automatically translate Web pages 
between English, German, Italian, 
Spanish, Portuguese, French, Korean, 
Japanese, and Chinese. Other 
ongoing projects include a program 
for transcribing news broadcasts in 
real time, with intelligent software 
that filters out ambient noise and 
accompanying music. 

AT&T Labs 

Florham Park, New Jersey 

AT&T researchers are developing 
a Very Large Vocabulary Speech 
Recognition database, which can 
handle more than a million words - 
the world's largest for a continuous- 
speech dictation system. The company 
has partnered with Advanced Tele¬ 
communications Research in Kyoto, 
Japan, to design and build an 
automated telephony system for 
translating queries between 
English and Japanese. 
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Soisy-sous-Montmorency, France 

Founded in California in 1968 by Georgetown 
linguist Peter Toma, Systran is one of the oldest 
MT companies in the world. It started by supplying 
the US military with software that translated 
Russian documents. More recently, Systran 
developed Serbo-Croatian-to-English software 
for US forces sent to the former Yugoslavia. Right 
now, Systran software can translate text between 
16 language pairs, and more are being added. 


leper, Belgium 

L&H is the Microsoft of the translation world. It 
markets translation software, provides customized 
MT packages, and sells speech recognition tech¬ 
nology for dictation.The company also invested 
$100 million to set up 10 industrial R&D parks in 
Israel, South Africa, Norway, and other countries. 
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Promt 

St. Petersburg, Russia 

Promt (Project MT) introduced the first commercial 
MT system in Russia and the first English-Russian 
text translation software to run on Windows. 

Promt's R&D remains strong, with newer products 
for translating Russian into English, German, French, 
Spanish, and Italian - and vice versa. 

Laboratory of Computational Linguistics, 
Institute for Information Transmission 
Problems, Russian Academy of Sciences 

Moscow. Russia 

The Laboratory of Computational Linguistics 
ETAP-3 prototype is a multifunction system 
capable of machine translation, interfacing with 
databases using natural language, and assisting 
in the resolution of syntactically ambiguous 
translations. LCL researchers are also using 
ETAP-3 to bring Russian-language capability 
into the UN's Universal Networking Language. 
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Saarbruckej| Germany 

The German Research Center for Al leads a 
consortium of 23 universities and corporations 
for the $80 million Verbmobil project. Funded by 
the German government and industrial partners, 
the project is developing software for translating 
German to and from Japanese or English. Verbmobil 
is limited to travel planning, but researchers hope 
to convey the emotional tone of speech into 
translations for tasks like expediting requests 
from irate airline passengers. 


The Chinese Academy of Sciences is the largest in 
a crowded field of research institutions on Chinese- 
language MT. Among its many projects is a collab¬ 
oration with IBM to merge its Chinese-to-English 
system with Big Blue's speech recognition software. 



. 

NIC Curpaiitiiw . ' j/ ' : 

NEC is perfecting a Japanese-English speech 
translator that can run on an ordinary PC. The 
system is limited to conversations about travel. 

Last fall, NEC showed off a prototype that offered 
real-time responses to travel queries using Windows 
NT and a Pentium II. The company hopes to release 
a commercial version in a few years. 


Universal Networking Language Center, 
United Nations' University 

Tokyo, Japan 

The UN is trying to decentralize machine 
translation with the Universal Networking 
Language. Developers will create UNL-embedded 
Web pages with special software. The user's 
corresponding browser add-on will then spot this 
text and request a translation from a UNL server. 
Researchers unveiled the system - which can 
translate between 15 languages - in April. By 
2006, it should be available in every language 
of the UN's 185 member states. 


WIT 

Kyoto, Japan ~ 4 

In 1998, NTT released Altflash, 
a system for translating between 
Japanese and English and the first 
of its kind that doesn't rely oh a 
human translator to check for 
mistakes.Altflash is limited to 
financial reports, but NTT is trying 
to develop systems that can handle 
other kinds of text and speech. 


Spoken Language Processing Gro 
Advanced Telecommunications Research 
Kyoto, Japan 

In December, ATR, supported by industry and 
government funding, demonstrated its latest 
prototype: Two people met on a sidewalk, 
dialed up ATR's computer on their cell phones, 
and conducted a conversation (limited to travel 
planning) simultaneously in Japanese and 
English. ATR is now working on commercial 
apps for real-time TV translations. 
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Your guide to speak performance. 

By Paul Spinrad 


Machine translation gets a lot of lip service, but building machines that 
communicate using human languages has proven tricky. Now decades 
of R&D are finally paying off. Today's Babel-sized stack of products can 
understand our words and help us understand one another. 

These off-the-shelf tools fall into four categories, mirroring the 
research fields from which they've sprung: speech processing, speech 
synthesis, machine translation (MT), and natural-language processing 
(NLP). Speech processing converts speech into text. Speech synthesis 
converts text into speech. MT translates text from one language into 
another. NLP understands grammar: how words connect and how their 
definitions relate to one another. This last field stands on its own, but 
also contributes to the other three, because computers listen, speak, 
and interpret more accurately when they have guidelines to what 
words can mean. 

It might seem that the right combination of these products would 
yield a real-time universal interpreter: something that converts speech 
into text, translates the text, and then recites it intelligibly to a listener 
who doesn't understand the original language. In fact, researchers 
say that's right around the corner - for conversations limited to pre¬ 
ordained subject matter. Translating free-ranging discourse, however, 
presents problems that have bedeviled Al researchers for years, so 
nobody's making promises. Meanwhile, we can expect a variety of 
devices and services - some online, some portable, some designed for 
corporate networks - that translate basic, circumscribed interactions, 
like booking a room or telling a cabbie to take you to the nearest bar. 


Paul Spinrad (spinrad@wired.com) is a section editor at Wired. 
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Speech Processing 

Speech processing empowers computers to recognize 
- and, to some extent, understand - spoken language. 
This technology has engendered two types of software 
products: continuous-speech recognition and 
command and control. 



Continuous-Speech Recognition 

The aim of continuous-speech recognition is automatic dicta¬ 
tion: You talk to the system about anything; immediately, your 
words appear as text onscreen. Such products can be remark¬ 
ably accurate, but only when conditions are just right:The 
microphone delivers a high-quality signal, the surrounding 
environment is relatively noise-free, and the person speaking 
has been "enrolled" (that is, the system has been trained to 
recognize his or her voice).The system uses enrollment, along 
with a pronunciation dictionary, syntactical rules, semantic 
relationships, and other programming, to recognize phonemes 
and then guess at words and punctuation. 

NAME BRANDS Dragon Systems NaturallySpeaking, IBM ViaVoice, 
L&H Voice Xpress, Philips FreeSpeech. 

NUTS & BOLTS L&H claims its Voice Xpress Professional Version 5 
($149, www.lhs.com) achieves up to 96 percent accuracy via 
techniques like learning from corrections and filtering out 
"urn's" and pauses. 


Command and Control 

Computers understand speech most easily when vocabulary 
and context are tightly constrained. In a command-and-control 
system, the number of viable commands and responses is 
confined to a specific set of activities, and even unenrolled 
users can give the system orders. If the system understands, 
it can take appropriate action; if it doesn't, it can ask for clari¬ 
fication.The latest desktop software products address both 
productivity ("Draw a three-column table") and pleasure 
("Lock missiles!"). Industrial-strength telephony servers recog¬ 
nize commands to do things like read customers their bank 
account balances.The same technology lets voice-portal sub¬ 
scription services retrieve email, business listings, and news 
headlines over the phone. (See "Capturing Eardrums," page 
246.) An emerging generation of chips promises to engender 
a range of portable voice-activated special-purpose devices. 

NAME BRANDS Desktop software: Conversa TalkRadio and 
Conversa Web, Mindmaker Game Commander, Nuance Voyager, 
One Voice Technologies IVAN. Telephony servers: Nuance 
BetterBanking, Nuance BrokerageSuite, One Voice Technologies 
VoiceSite, Philips SpeechWave, Speech Machines DictationNet, 
Vocalis SpeechWare. Voice portals: BeVocal Inc. BeVocal, General 
Magic Portico,Tellme Networks Tellme,Webley Systems Webley 
Assistant, Wildfire Communications Wildfire. Chips: ISD ISD- 
SR3000, Oki Semiconductor MSM6679A VRP, Sensory Voice 
Direct 364 ASSP. 

NUTS & BOLTS The BeVocal (free, www.bevocal.com) speech 
portal - launch date TBA - will use voice input to retrieve traffic 
reports, hotel listings, et cetera. It will also transmit info to your 
screen phone via short message service (SMS). A dedicated chip, 
the ISD-SR3000 ($5 in OEM quantities, www.isd.com) can be 
programmed to recognize a custom vocabulary regardless of 
speaker gender or accent, allowing small devices to respond to 
voice commands. 














Speech Synthesis 

The ability to synthesize the 
sound of speech is useful for 
applications that require sponta¬ 
neous interaction, or in situations 
where reading isn't practical (giv¬ 
ing instructions to a driver, for 
example). In products aimed at 
the general public, it's critical that 
the output sound pleasant and 
human enough to encourage 
regular use. 

Text to Speech 

Text-to-speech (TTS) capability renders writ¬ 
ten language in spoken form.The best sys¬ 
tems take sentences - not just individual 
words - into account when determining 
rhythms and inflections, making the phrases 
sound less mechanical. 

NAME BRANDS Elan TTS speech engine, L&H 
RealSpeak, Lucent Text-to-Speech Engine, 
SoftVoice TTS, Willow Pond WillowTALK. 

NUTS & SILTS Bell Labs, now the R&D arm of 
Lucent, spent decades developing speech syn¬ 
thesis technology for phone systems. Lucent's 
multilanguage TTS (Lucent TTS Engine Software 
Development Kit: $595, www.lucent.com/speech) 
is one of the most advanced products of its kind. 



: 




Machine Translation 

Like speech processing, automated translation of 
text in one language to text in another works best 
when the subject matter is limited and the system 
is preconfigured. Some MT products generate output 
for immediate use (unassisted MT), while others 
perform initial translations intended as the basis for 
further work (assisted MT). 



Unassisted MT 

Unassisted MT works well with text feeds 
(brief chunks of text), especially if they're only 
for informal, short-term use, like multilingual 
chat rooms or search queries. L&H is working 
on a German-English mail gateway for 
DaimlerChrysleriWhen employees send email, 
recipients will receive a translation along with 
the original text. Even when translating longer 
documents, quick and dirty often will do - 
just enough to convey the general idea and 
determine whether a better, human-assisted 
translation is needed.This process is called 
gisting; the results aren't pretty, but fluent 
users get the gist. 

NAME BRANDS Text-feed MT: IBM alphaWorks 
Native Search, L&H iTranslator, MultiLingual 
Media GlobaITV. Gisting: Alis Technologies 
Gist-in-time, Systran (at AltaVista's Babel Fish 
and other Web sites), T-Mail.com, Transparent 
Language FreeTranslation.com. 

NUTS & BOLTS MultiLingual Media's text-feed 
system for broadcasters, GlobaITV (30 to 90 
cents per subscriber per year, www.multilingual 
media.com), translates closed-caption informa¬ 
tion for foreign-language TV subtitling. Free- 
Translation.com renders the gist of English text 
in French, German, Italian, Norwegian, Spanish, 
and Portuguese. It can also gist French, Ger¬ 
man, and Spanish into English. 


Assisted MT 

When translation fidelity is critical, MT 
requires a human translator to clean up after 
it. Automated performance can be improved 
up front by constraining vocabulary and 
grammar in the original text.The best systems 
learn from corrections, improving with use; in 
a networked installation, each addition to the 
domain dictionary helps everyone on the net. 
Enterprise-level systems are used to translate 
instruction manuals, email, and the like. Per¬ 
sonal translation systems perform similar 
functions on the desktop. 

NAME BRANDS Enterprise MT : IBM Translation- 
Manager 2, L&H Power Translator Pro, Logos 
TranslationControlCenter, Systran PROfessional 
and Enterprise, Trados Translation Solution. 
Personal MT: L&H Simply Translating, Quickwiz 
Easy Lingo, Systran Personal, Transparent Lan¬ 
guage EasyTranslator. 

NUTS & BOLTS Systran Enterprise ($9,500 for 20 
users and one language pair, www.systransoft 
.com), which runs on Windows NT Server, trans¬ 
lates English to and from French, German, Italian, 
Japanese, Portuguese, and Spanish. It converts 
Chinese and Russian into English, but can't go 
the other way. 
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Natural Language Processing 

NLP systems interpret written rather than spoken language. 

In fact, NLP modules can be found in speech-processing systems 
that start by converting spoken input into text. Using lexicons 
and grammar rules, NLP parses sentences, determines under¬ 
lying meanings, and retrieves or constructs responses. This 
technology's main use is to enable databases to answer queries 
entered in the form of a question. A newer application is han¬ 
dling high-volume email. NLP performance can be improved 
by incorporating a commonsense knowledge base - that is, 
an encyclopedia of real-world rules. 


Querying 

Traditionally, NLP has been used to translate 
written questions into a database-query language 
like SQL. Connected to a structured database, this 
kind of front end can answer straightforward 
questions ("Who sold the most widgets in New 
York last year?").The same concept has given rise 
to broader question-answering systems. In this 
case, a collection of documents is analyzed to 
construct a database of key words and concepts. 
Natural language questions can be compared to 
the contents of this database to retrieve natural 
language answers. 

NAME BRANDS NLP front ends: Inference 
k-Commerce Web, Microsoft English Query. 
Question-answering systems: AnswerLogic Inc. 
AnswerLogic, EasyAsk Inc. EasyAsk, InQuizit Tech¬ 
nologies InQuizit, LexiQuest LexiGuide, MIT Al 
Laboratory Start. 

NUTS & BOLTS Microsoft English Query for SQL 
Server 7.0 (available to Microsoft Developer Net¬ 
work universal subscribers, msdn.microsoft.com) 
lets SQL developers add natural-language front 
ends in English, French, German, and Japanese. 
AnswerLogic's AnswerLogic System ($250,000 per 
year for a typical installation, www.answerlogic 
.com) runs on a Web server and answers questions 
based on site content and documentation. 


Email Response 

NLP comes in handy when dealing with floods 
of incoming email. An email-response system 
sifts through incoming messages and answers 
the ones that ask easy questions like "Where are 
your corporate offices?" 

NAME BRANDS Brightware Automated Answer, 
eGain Mail, Inference k-Commerce E-Mail, Kana 
Response. 

NUTS & BOLTS According to Brightware, Auto¬ 
mated Answer ($175,000 for 10 seats, www.bright 
ware.com) automatically classifies and responds 
to as much as 80 percent of incoming email. For 
the rest, it sends preformatted responses and 
alternatives to customer service agents so they 
can reply appropriately. 



Commonsense Knowledge Base 

How can an NLP application know that the 
sentence "John walked down the street and 
turned into a store" doesn't mean that John 
experienced a personal transformation? It can't 
- unless it has a set of rules about how the 
world works. A commonsense knowledge base 
provides guidelines that help the system avoid 
silly mistakes due to ambiguities in grammar 
and vocabulary. 

NAME BRAND Cycorp Cyc Knowledge Server. 

NUTS & BOLTS Cyc Knowledge Server ($200,000 
plus $40,000 annually, www.cyc.com) is the result 
of what may be the largest Al project ever: a 15- 
year effort to catalog everyday truths that people 
know but computers don't. According to Cycorp, 
Cyc can augment any system that communicates 
with people about real-world situations. ■ ■ ■ 
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Blizzard-ready laptops, 

snow-penetrating radar, titanium ice screws 
an all-new breed of technical climber 

is tackling Everest this spring. 4 

By Andrew Rice 


Mount Everest TI||SJJ| 
(far right, opposite page) 
is going multimedia, 
thanks to cutting-edge 
communications gear 
that connects it to 
the rest of the world. 


PHOTOGRAPHS: GALEN ROWELL/COR8IS; 
INSET: GALEN ROWE Ll/COR BIS; 







I n the 76 years since British alpinists George Mallory and Andrew 
Irvine disappeared high on the slopes of Mount Everest - one 
of climbing's most famous tragedies - the elemental facts of the 
mountain have remained the same. It's tough to get to the top, tough to 
stay alive en route, and tough to communicate with the outside world 
while you're there. 

The physical dangers of the mountain are immutable, but in recent 
years a flood of technological innovations has revolutionized the Everest 
experience. Much-improved climbing equipment and clothing materials 
have, for better or worse, made the peak accessible to talented amateurs. 
(They've also made the gear that Mallory lugged along - cotton rope, 
wool coats, hobnailed leather boots - seem shockingly primitive. See 
"Mallory's Manifest," page 244.) 

An equally important upheaval has occurred in the communications 
realm. It was only a decade ago that the first satellite phones started 


the country listened in on TV and radio as Peter announced that he'd sum- 
mitted the mountain Sir Edmund was the first to conquer, with Nepalese 
Sherpa Tenzing Norgay, back in 1953. 

Peter Hillary's call opened the door to rapid change. Satellite phones 
have become standard equipment for any well-organized trip to Everest, 
as have laptop computers, digital video cameras, and (in some cases) 
ambitious network connections. During the tragic 1996 storm chronicled 
by Jon Krakauer's Into Thin Air, at least two correspondents were providing 
Internet dispatches from the mountain as eight people died over the 
course of a couple of days. Most amazing (and horrifying) was the call that 
dying mountain guide Rob Hall made from above 25,000 feet to his wife, 
Jan, in New Zealand, using much the same technology Peter Hillary used 
to reach his father. Not that long ago, if a climber died on Everest, the 
outside world found out weeks later. A report of Hall's death appeared in 
The New York Times within 72 hours. 


showing up on the mountain. In 1990, Peter Hillary used a two-way radio Four years later, Everest is becoming something of a multimedia hub. 

to call down from the summit to base camp, where his signal was relayed Numerous climbers - ranging from a Santa Fe schoolteacher named 

via the sat phone to his dad, Sir Edmund Hillary, in New Zealand. Most of Kim Gattone, to a Bay Area-based group up there to haul garbage off the 








mountain, to a Sherpa attempting to break the Everest speed-climbing 
record - are all hoping to webcast from base camp even as you read this. 
Two major sites - MountainZone.com ( www.mountainzone.com ) and 
Quokka Sports (www.quokka.com) - have been making their living provid¬ 
ing almost-live Web coverage of expeditions to the remote corners of the 
Earth."Everest is our Super Bowl," says Todd Tibbetts, cofounder of Moun- 
tainZone.com."We average 10 million viewers a month throughout the 
year. Until Everest climbing season - then we get up to 5 million per day." 
Can The Everest Channel be far behind? 

Making Media Junkies Out of Mountaineers 

Now that everybody up there is either writing a book or sending email and 
digital-image dispatches back to loved ones and news organizations, we 
have learned the following: Running a laptop in the thin air above 17,500 


feet is like driving a car low on oil."You can actually hear the hard drives 
screaming," says Quokka producer Greg Thomas.That's because a hard 
drive's delicate parts require a cushion of air, and this cushion gets skimpy 
at high altitudes.Two seasons ago, an informal contest of mountain-ready 
laptops got under way; the combatants were Panasonic and Sony, each 
with their partisans."You can drop the [Panasonic] Toughbooks from a 
second-story window and they'll still work," MountainZone's Tibbetts says 
with great admiration. But the old Toughbook was heavy: 8 pounds.Then 
Sony came out with the Vaio PCG-Z505, which worked much better at 
altitude and weighed in at 3.5 pounds. Round two: Panasonic came back 
with a new Toughbook (about $3,000) that weighs 3.8 competitive pounds. 


Andrew Rice (arice@well.com) writes frequently for Outside and the 
Los Angeles Times Magazine. 
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Everest tech, from base 
camp op. Opposite page: 

1. Honda's EU1 OOOi, the 
top generator, but still 
sloggy above 17,500 feet; 

2. Trimble's world record- 
breaking 4000 GPS unit; 

3. Millet's Aveolite-lined 
Everest boot, peeled (left), 
and attached to its Kevlar/ 
Gore-Tex gaiter. This page: 

4. Suunto's Vector Wristop 
Computer, some $79,890 
cheaper than the Trimble 
GPS and more useful 

to theayerage alpinist; 

5. Poisk's carbon fiber and 
aluminum cylinder, Everest 

lfi|£ysfam of choice; 

6. tfshba Mountain Works' 
Ultimate Screw, made from 
a proprietary titanium alloy; 

7. Nera's M4 HSD satellite 
phone, an object of lust at 
9 pounds and $11,000. 




Sony countered with the Vaio Cl PictureBook (about $2,300) - at 
2.2 pounds.The battle continues. 

Sony appears to be the favorite, however, when it comes to digital 
video cameras. Currently, the workhorse is the Sony DCR-VX1000 Digital 
Handycam ($3,000). At first, it was used mostly by independent film¬ 
makers because of its excellent picture quality.Then the hoi polloi started 
realizing that they too could manage the thing.The VX1000 works well 
on Everestfor two reasons: A magnesium frame makes it very light, and 
it's not finicky. You do have to take care to keep it warm inside your coat, 
but it's essentially an aim-and-shoot camera, which is crucial at the brain¬ 
scrambling height of 20,000 feet."Whenever the climbers don't have to 
think is when we get the best results," says MountainZone's Tibbetts. 

As digital still cameras go, Kodak's DC265 ($899) is simplicity itself. 

An optical viewfinder lets you keep shooting long after the LCD display 


freezes up, and, most important, the DC265 runs on AA batteries. But at 
Quokka.com, producers recommend their correspondents carry Sony s 
DSR-PD100 digicam ($2,400) because it can double as a video and still 
camera."A lot of Quokka.com's design involves multiframe still sequences," 
says Jonathan Chester, one of the site's producers."We've found it's really 
hard to get good action shots with digital still cameras because of the 
time lag," the interval between the moment when you push the button 
and when the shutter clicks. 

Instead, Chester often asks the climbers who film Quokka's Everest 
footage to shoot video with the PD100 and then, at the end of the day, edit 
frame grabs that are sent down the mountain, either by radio modem or 
on a Sony Memory Stick, a 64K storage medium about the size of a piece 
of Juicy Fruit. Memory Sticks are the PD100's great selling point - no more 
carting videocassettes to base camp.The camera does have one Everest 
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In 1999, using a complex array of Trimble 




liability:The liquid-crystal display in its 3.5-inch flip-open screen, very cool 
at sea level, tends to freeze solid above 17,000 feet, shorting out the cam¬ 
era. Inventive climbers have come up with a fix:They duct-tape the screen 
shut and slap a DO NOT OPEN sticker on it. 

But what every correspondent is drooling over this year are satellite 
phones; in particular, they pine for Nera's M4 HSD ($11,000). Each Nera 
packs near-ISDN-speed bandwidth into a 9-pound briefcase-sized package. 

The ideal satellite service for Everest was Iridium. Iridium-style satellite 
phones require no fixed antenna, and fit nicely in a parka pocket.Their recep¬ 
tion actually improves the higher up the mountain they travel - the fewer 
obstructions between them and the satellites, the better. "The cool thing 
about Iridium,"four-time Everest summiter Wally Berg said in late winter, 
"is that you can just phone dispatches in straight off the mountain without 
going through base camp."The not-so-cool thing about Iridium is that it 
went bankrupt, and in March decided to bring down its 66 satellites.The 
timing couldn't have been worse: Some of the expeditions carrying Iridium 
phones had already left for Nepal. With Iridium biting the dust, climbers 
will have to hope that some other sat-phone company - Globalstar is one 
emerging contender - will step up someday to provide worldwide service. 

Motorola TalkAbout 250s ($99) make up the informal base camp tele¬ 
phone network.This tiny radio turns its weakness into an advantage: On 
Everest, you can't have base-camp chatter hogging the same airways that 
someone might need for really important radio calls.The TalkAbouts run on 
their own frequency, and have multiple privacy codes and channels built in. 

The big brother to the 250 is the Motorola Distance DPS ($259). It's light¬ 
weight, with a 2-watt transmitter strong enough for communication all 
over the mountain. Dual-frequency settings allow a little privacy - every¬ 
body doesn't have to hear you ask your buddy if he brought toilet paper. 
Likewise, you can crank up the frequency and let base camp know you're 
headed down the South Col after a successful summit bid. 



Of course, all this technology requires power."lt always seems to happen 
that if you send one power supply it dies, but if you send three they all 
work just fine," says Tibbetts.The holy trinity of power supplies at Everest 
comprise gasoline generators, batteries, and, as the last resort, solar panels. 

The big problem facing compact generators like the Honda EUlOOOi 
($715) - other than the grim reality that every gallon of gasoline must be 
carried in on a yak or on somebody's back - is the fact that internal com¬ 
bustion engines run poorly even at the lower altitude of base camp."We 
had one in there that had been specially retuned for altitude, and it still 
only ran at about 50 percent efficiency," says Chester. While generators 
provide the main power at base camp, higher up the mountain, Grabbit 12- 
volt lithium batteries made by Automated Media Systems of Boston are the 
backbone electrical supply.The size of a brick, each Grabbit weighs roughly 
2 pounds and packs about 20 laptop hours of juice."We ran a laptop for 
almost a month off just one Grabbit on the Trango Tower in Pakistan," says 
Quokka's Greg Thomas."They're fantastic/'They're also only $150 apiece. 

Keeping the Climbers Alive and Well 

Today synthetic clothing, light and efficient oxygen-delivery systems, space- 
age protective materials, and titanium alloys have put Everest within the 
reach of anyone possessing the fitness level necessary to handle it and the 
$50,000 it typically costs to attempt the climb. Why so much? Consider that 
the price of a particular ice screw used to fix ropes and ladders along the 
most difficult stretches of the mountain's South Col route is $48.95 - per 
screw. (That would be Ushba Mountain Works' Ultimate Screw, made from a 
proprietary titanium alloy.) Then consider that the job requires hundreds of 
screws, and you see how costs add up. 

No amount of technology will ever erase risk on the mountain, of course - 
its 29,000-foot-plus summit sits firmly in the jet stream, and even in May, 
the best time to attempt the climb, 100-mile-an-hour winds and Arctic tern- 





A peek inside the gear bag 
of Everest's most famous casualty. 


By Stephanie Gregory 



George Mallory and 
Andrew4«vine before 
the 1924 summit bid. 


After his 1924 disappearance, George Mallory became the Amelia 
Earhart of alpinism. He was last spotted with his climbing companion, 
Andrew Irvine, the men visible as two tiny specks making good 
progress up Everest's North Ridge, somewhere above 28,000 feet. 

In 1975 a Chinese climber reported finding what he called "an old 
English dead" on Everest, but it wasn't until last year that climber 
Conrad Anker found a surprisingly well-preserved corpse at around 
27,000 feet that he and the rest of the Mallory and Irvine Research 
Expedition verified as Mallory's remains. 

Compared to the expensive, superlightweight, superdurable gear 
the average expedition schlepps up the mountain now, the Mallory 
expedition's equipage makes one marvel they ever made it above base 
camp. Yet, apparently, they nearly succeeded. Here, according to the 
climbers who found Mallory, is some of what the two took along. 
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concluded that Everest is not, in fact, 29,028 feet - it's 29,035 and rising. 



peratures are common. But the new gear gives everyone a better chance. 

Beck Weathers, the Dallas physician who spent two days in the open 
above 26,000 feet during the 1996 disaster, was wearing one such techno¬ 
logical wonder, the Millet Everest boot (formerly Onesport, $650 per pair). 
Almost everybody on Everest wears the boot, a feat of materials engineering 
that weighs only 6.25 pounds per pair (to ogle it, check out www.climbhigh 
.com/gear/mountaineering/everest.html). Though Weathers lost his right 
hand, part of his left hand, and most of his nose to frostbite, his feet, encased 
in 15 mm of Aveolite (closed-cell foam) insulation, were unharmed.The supe¬ 
riority of the boot lies in its warmth and lightness, and the fact that it was 
the first to come with Gore-Tex and Kevlar gaiters attached. In "normal" con¬ 
ditions, the Kevlar (a material used in bulletproof vests) protects the gaiter 
and the superhard plastic Pebax boot shell from ice-ax and crampon-point 
tears.The designers spread the Aveolite throughout the gaiter as well as the 
boot - to keep you warm, they say, down to minus 50 degrees Fahrenheit. 

Another ubiquitous piece of technology on the mountain is the Poisk 
Oxygen system, manufactured in St. Petersburg.The Everest oxygen bottle 
of choice, it's made of carbon fiber and aluminum (indestructo but light). 
But you can't call up Patagonia and say,"Ship me 100 Poisk bottles, please"; 
the people who lead expeditions to Everest order direct from the folks in 
Russia. (Or you can order from www.asian-trekking.com/expedition_index 
/poisk.htm.) Each 3-liter bottle weighs about 7 pounds when filled to 3,000 
psi of pure oxygen. In attempting the summit, most climbers use three 
bottles. That's $1,170 worth of Poisk cylinders that they consume and some¬ 
times leave behind on the mountain. 

Ah, but most of those bottles will be retrieved in May by the Inventa Expe¬ 
dition, a crew of eight that is on Everest specifically to clean up decades' 
worth of garbage. Half of those climbers will be wearing the Suunto Vector 
Wristop Computer, whose components - a compass, altimeter, barometer, 
and watch, all standard-issue by themselves - are elegantly combined 


into one wristwatchlike product, for only $199. You might assume that in 
a whiteout on Everest, a global positioning system would save your hide. 
But a typical GPS has a margin of error of plus or minus 400 yards (only 
the Navy Seal-issue GPS is accurate to within feet), and that's the difference 
between remaining alive and falling off the mountain. So the Wristop 
Computer has most of what a mountaineer needs to stay on track. 

In 1999 there was, however, one good reason to have a GPS on Everest. 
For decades, the mountain has been declared to be 29,028 feet, but Everest 
wonks have long disputed that height. In 1999, using a complex array of 
Trimble 4800 GPS receivers, an expedition sponsored by Boston's Museum 
of Science concluded that Everest - counting the snow on the summit - 
is, in fact, 29,035 feet and rising. An additional challenge for the scientists, 
besides simply figuring out how to get the heavy apparatus in place, was 
to calculate the height of the rock underneath the snow. To find the alti¬ 
tude of the actual mountain, the custom Trimble GPS (with five receivers, 
$80,000) was coupled with snow-penetrating radar and powered by Grab- 
bit cold-resistant lithium batteries. Pete Athans and Bill Crouse climbed 
with five Sherpas through the night to reach the summit and set up the 
equipment, but they ran out of time and couldn't get a firm figure. A new 
expedition will be going back in May to attempt that feat and confirm 
1999's snow-summit results. 

In spite of all the technological innovations on Everest, every piece of 
gear taken up there represents a compromise to the alpinists. After all, 
they're primarily on Everest to climb it."The point of what we do isn't to 
put a lot of pressure on the people in the field," says Quokka's Greg 
Thomas. And the less work and weight the technology is for the climbers, 
he adds, the better, ultimately, for us slugs watching at home. 

"I'm waiting," says Thomas,"for the webcam that just goes straight up 
to the satellite and sends the image straight to us. I think within two years 
we'll have it." ■ ■ ■ 


CLOTHING: 

One fur-lined leather helmet 

One set of cotton-and-silk 
long underwear 

One flannel shirt 
One woolen pullover 
One pair cotton trousers 
One canvaslike outer garment 
One pair hobnail boots 
One pair fingerless gloves 
One pair heavy gloves 

One pair Burberry's Shackleton 
gabardines (a kind of primitive 
windsuit) 

Two soft Kashmir puttees 

(a strip of cloth wound around each 

leg from ankle to knee) 


EQUIPMENT: 

One collapsible Kodak 
Vest Pocket camera 

Several canvas tents 

One "oxygen apparatus" 

(a metal-framed backpack-like 
contraption for carrying 
oxygen cylinders) 

Five to nine oxygen cylinders 
(accounts vary, though on the day of 
his summit attempt, Mallory most 
likely carried three cylinders) 

One set adjustable webbing straps 
attached to metal spring clips 
(typically used to hold an oxygen 
mask over a mountaineer's face) 

One metal tin of bouillon cubes 
(Brand & Co. Savoury Meat 
Lozenges) 




One camp stove 

One compass 

One pair sun goggles 

One wood-and-steel ice axe 

Several sleeping bags 

A pencil and paper 

One wristwatch 

One brass altimeter 

One hundred feet cotton climbing rope 

One pocketknife with antler handle 

One box of matches 


Artifacts recovered in 1999: 
goggles and a pocketknife (above); 
Mallory's boot (below). 


Stephanie Gregory (gregory96 
@earthlink.net) is a frequent 
contributor to Outside. 














Tellme Networks is turning the phone into 
a voice-driven browser that lets you talk 
to the Web. Better yet, the Web talks back. 





By Tom McNichol 

Photographs by Jeff Minton 


I ike McCue has figured out the 
I secret to attracting star employ- 
l T i I ees to his Silicon Valley startup: 

I'll free pizza- 

- J: Free pizza at midnight, to 

■ | be precise, pizza that McCue - 

IHi respected Netscape veteran and 
now CEO of Tellme Networks - will personally 
deliver to the Stanford computer lab, hoping to 
cajole a handful of top students into quitting 
school and joining his startup. 

He comes armed with more than just extra 
cheese. Even months before its May launch,Tellme 
has generated some serious buzz. For one thing, 
the company brings together onetime archrivals 
in the browser wars - McCue and 22-year-old 
Web whiz Angus Davis, a fellow Netscapee, are 
teamed with Hadi Partovi,an erstwhile leader 
of Microsoft's Internet Explorer team. Former 
Netscape CEO Jim Barksdale and ex-Microsoft 
exec Brad Silverberg, who haven't exactly seen 
eye-to-eye on antitrust issues lately, both 
invested in Tellme and sit on its board. And the 
company has raised $47 million in funding from 
the Valley's competing venture capital studs - 
Benchmark Capital (which funded eBay, Webvan, 
and Red Hat) and Kleiner Perkins Caufield & 

Byers (Amazon, AOL, and Netscape). 

Oh, and then there's the service itself, which 
promises to combine the power of the Web with 



the convenience of the telephone by creating 
what's being called a voice portal.Tellme will 
offer content and commerce via a toll-free num¬ 
ber, with users navigating the service through 
simple voice commands. It's not the entire Web 
on the phone, but rather an interactive service 
powered by voice-enabled XML files - sort of 
a scaled-down Yahoo!-by-phone.Tellme is only 
one player in this hot new sector: More than half 
a dozen voice portals are expected to launch in 
the next several months, in a mad-scramble 
replay of the original Net portal rush. 

But before any of this can happen, there must 
be pizza: 35 large pies snatched from the arms 
of a wide-eyed Domino's owner in Palo Alto and 
loaded into the backseat of McCue's 740i. 

"It's not hard to get money these days," McCue 
says, in what has become a Valley truism."It's 
getting the right people that's difficult. I spend 
60 to 80 percent of my time on recruiting. It's by 
far the most important thing that we're doing. 
We're assembling the DNA of a company that's 
going to be around for the next hundred years." 

A hundred years! Most dot-coms can't see 
much further than 100 days, but McCue's got the 
entire 21st century staked out. 

"Building for the long term is the difference 
between a great company and a mediocre one 
that gets bought by somebody," McCue says. 

Before he's driven a block, the windshield 
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begins to steam up from the heat of the pies. 
McCue flicks on the defrost and also fires up the 
Beemer's onboard GPS navigation system, which 
provides driving instructions ("In 500 feet, turn 
left") in an assured, directory-assistance tone. 
McCue doesn't need directions to the computer 
lab, he just seems to like the technology: the soft 
glow of the dial, the confident voice, the satel¬ 
lites silently monitoring his progress from space. 

Three cars carrying members of the Tellme 
team follow in procession. McCue and company 
could have staged their guerrilla recruitment 
drive during the day, but Stanford officials aren't 
crazy about startups raiding their computer 
science department for talent. Besides,Tellme 
isn't interested in any student engineers who 
think they have something better to do than 
sit in front of their computers at midnight. 

"We're basically looking for people without 
lives," McCue says, laughing. 

But the mission is dead serious. With the 
launch date approaching, McCue desperately 
needs to hire more good people, especially 
coders.To that end he's staged late-night pizza 
frenzies at Harvard, MIT, and UC Berkeley, hoping 
to cherry-pick the top two or three students in 
the computer science and business programs. 

So far, the plan's paid off: For about a thousand 
bucks'worth of pizza, Tellme has landed two 
from Harvard Business School and made serious 
offers to 20 other college students. 

"I'm very, very aggressive about people quit¬ 
ting college to join Tellme," says 32-year-old 
McCue, who passed up academe for IBM, later 
launching his first startup, Paper Software, which 
he eventually sold to Netscape/'l just tell them, 
'Hey man, the time to go to school is during a 
recession. Not now. Not when you have opportu¬ 
nities like this.'" 

"If possible, in 500 feet, make a U-turn," the 
navigation system urges.There's no place to turn 
around, and besides, the computer lab is straight 
ahead. McCue ignores the voice and a few 
moments later pulls into a parking lot just off 
the Stanford quad. 

The Tellme posse quickly unloads the pizzas 
and charges up to the lab on the second floor 
of Sweet Hall. Instant pandemonium. A pack of 
about 75 hungry students descends like jackals 
tearing into a flock of sheep. Several look as 
though they've spent their entire college careers 
inside the lab. One programmer has skin so pale 
it's almost translucent, like the larval coating 
of an insect.The Pale Programmer picks up one 
of the large pepperoni pies and retreats into 


a corner to enjoy his own personal 12-slice. 

In the midst of the chaos, McCue leaps onto a 
table and balances a pizza box on the fingertips 
of his right hand. Looking more like a demented 
waiter than the multimillionaire CEO of a hot 
startup, he launches into his spiel. 

"Hello, everybody!" he shouts over the jungle 
din."Enjoy the pizza, courtesy of Tellme." 

"What do you guys do?" one student asks 
through a mouthful. 

"We're taking the best advantages of the Inter¬ 
net and bringing them to the telephone," McCue 
replies."You'll have access to content like stock 
quotes and traffic, weather and sports. You can 
buy things on the phone, like airline tickets. You 


can say the word 'pizza'and you'll be automati¬ 
cally connected to your favorite pizza place ..." 

This is one of McCue's favorite examples, a way 
of demonstrating how Tellme aims to become 
a part of the lives of ordinary folks, not just the 
computer-savvy. But in this crowd, the example 
is probably a bad choice. Why get pumped up 
about a startup that's pioneering a new way to 
buy pizza when you can just hang out at the 
computer lab and be handed a free pie by a total 
stranger? The students move on to bottom-line 
concerns. 

"When are you going public?" someone shouts. 

Hadi Partovi,the vice president of production, 
shakes his head softly at the question. It's become 
a common problem in the Valley.Tellme wants 
workers who are interested in the company and 
its technology, not just in cashing out and mov¬ 
ing on to the next big thing. McCue has talked 
privately about taking Tellme public later in the 
year, but he isn't offering details. 

"We'll see about going public," McCue tells 
them."Soon." 

"How much funding do you guys have?" 
demands another student. 

"$53 million," McCue shoots back, including a 
preliminary round of funding.That shuts up the 
kids. But not for long. 

"Who's your competition?" 

"No one," answers McCue.That's a bit of a 
fudge, since a host of Web-enabled phone ser¬ 


vices are poised to launch. Yet for the moment, 
at least, the voice-portal space is virgin territory. 

"How many people are in the company?" 

"We have 55 now, but we're growing fast," 
McCue says."We're building an awesome team. 
Just awesome." 

Some of the students look as though they 
think McCue is laying it on a bit thick. But the 
fact is, Mike McCue thinks a lot of things are 
awesome, not to mention excellent, incredible, 
and amayyyzing. Even in a Valley crowded with 
relentlessly motivated entrepreneurs, he's one 
one of the most tirelessly upbeat people you're 
likely to meet, a humming dynamo of positive 
energy."That man," says Jim Barksdale, in his red- 


clay Mississippi drawl,"has more enthusiasm 
than the good Lord had the right to give any¬ 
one." After all, only an incurable optimist could 
send a startup into the churning Internet econ¬ 
omy and proclaim that the enterprise will be 
around in a hundred years. 

As the questions skew toward stock options, 
McCue winds up with a recruitment pitch. 

"We're looking to hire the best," he says."We're 
building something that'll be used by literally 
anyone with a telephone, billions of people. So 
check us out at tellme.com or send us email." 

McCue jumps off the table and the crowd 
disperses. A handful of students, however, circle 
McCue and Partovi, peppering them with ques- 
tions.This time, the queries are incisive. How 
accurate is your voice-recognition system? What 
about the international market? Do you have any 
partnerships with wireless companies? This is the 
reason that Tellme came to the lab - to find the 
half-dozen top students who have a passion for 
what the company is doing. 

Half an hour later, McCue climbs back into his 
car, clutching a fistful of resumes. 

"I'd say there are five possible hires, out of 
which maybe two will be the right fit," McCue 
says."But man, I could use two engineers right 
now." 


Tom McNichol (mcnichol@wired.com) is a senior 
editor at Wired. 


A kind of scaled-down toll-free Yahoo!, 
Tellme aims to monetize the 220 million 
Americans who own a telephone 
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"In 600 feet, turn left," the navigation system 
pipes up. 

McCue turns right and heads back to the 
Tellme office, his car still reeking of pizza. 

Q n an overcast spring morning, 
McCue and Partovi assemble 
the Tellme team for a gathering 
that's equal parts company 
meeting and evangelical revival. 
With a life-size cutout of Austin 
Powers looming over the pro¬ 
ceedings from a nearby wall, 
McCue delivers his pitch. 

"The next few months are the most important 
we've had - perhaps we'll ever have - at Tellme," 
McCue says."We need to stand and deliver now! 
It's simply not an option for us to ship late." 

The "we've gotta hit our ship date" meeting is, 
of course, as common a fixture at technology 
companies as the stoner in the mail room. But 
the stakes are particularly high for Tellme, and 
the tension in the room is palpable. So far, McCue 
has moved quickly, forming Tellme in February 
1999 and rounding up $53 million in funding in 
less than a year. With Tellme's high-profile play¬ 
ers, the infusion of big-name venture capital, and 
a gathering flock of competitors, there's mount¬ 
ing pressure to deliver. 


"I may be going out on a limb," says investor 
and board member Brad Silverberg,"but I think 
it's Tellme's game to lose." 

"I don't view the voice-portal space as the 
risk,"adds Benchmark's Kevin Harvey."This is 
going to be big.They just have to execute." 

The corollary to the investors'optimism is that, 
if Tellme fails, it could set back the voice-portal 
market before it even gets off the ground. 

"If Tellme doesn't handle this right," says Mark 
Plakias, an analyst with the Kelsey Group,"it 
could be the Newton of this medium." 

Needless to say, McCue is convinced Tellme is a 
winner.The idea is elegantly simple: combine the 
power of the Web with the convenience of the 
telephone. With a phone service, there's no barrier 
to adoption, no additional hardware to buy, no 
software to download, no plug-ins to configure. 
Simply by calling Tellme's toll-free number, users 
will be ushered painlessly into the Net age. 

"This is an idea that every consumer instantly 
understands and wants to use," says McCue. 

"I explain this to my mom and she gets it right 
away. Even people who have never been on the 
Internet will want to use this, because to them, 
it's just using the phone. It's a super-fertile 
opportunity." 

"We're trying to make three minutes in a per¬ 
son's life really magical," adds Tellme cofounder 


and director of production Angus Davis."This is 
going to be huge." 

McCue & Co. figure they're leveraging several 
trends. Recent advances in voice-recognition 
technology have made the software ready for 
prime time, at least for the dozen or so global 
commands and several hundred keywords, such 
as company names for stock quotes. (Tellme's 
software won't need to be "trained" by users to 
recognize words the way more complicated 
systems have to be.) Major corporations like UPS, 
Sears, Charles Schwab, FedEx, and United Airlines 
have already installed similar voice-recognition 
phone systems to route customer calls and 
handle simple transactions with positive results. 

"Speech recognition is a huge advance to 
the telephone interface," says William Meisel, 
a consultant and publisher of the newsletter 
Speech Recognition Update ."Instead of only 
12 buttons, the user can say any number of key¬ 
words. It turns every telephone into an Internet 
appliance." 

Tellme also sees good news in the dramatic 
growth of wireless devices, which supply a large 
and growing pool of mobile users who want to 
stay connected. Currently, there are 400 million 
wireless phones and devices worldwide, nearly 
three times the number of Internet-enabled 
PCs. For drivers, voice systems are safer and 
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easier than Net connections involving tiny 
screens and keyboards. And as the Internet 
becomes more deeply integrated into millions 
of lives,Tellme is betting people will come to 
demand the one-click convenience of the Web 
in other devices. 

In the US, there are about 220 million people 
who own a phone, compared with around 78 
million who have Net access. While PCs are 
clearly superior for complex visual or text-laden 
applications, the phone is perfectly equipped to 
deliver quick bursts of information - movie list¬ 
ings, weather reports, stock quotes.Tellme is 
betting that while AOLers searching for movie 
times are still dragging Steve Case's latest letter 
to the trash,Tellme callers will already be on the 
way to the theater. 

But before Tellme can fulfill McCue's dream of 
being "the most significant phone application on 
the planet," it has to get up and running. 

"At Microsoft, we'd say a ship date, but no one 
would actually believe it," Partovi tells the crowd. 
"We can't have that happen here." 

McCue and Partovi run down the formidable 
list of things to do before launch. Hire a CFO as 
well as dozens of business staffers and program¬ 
mers to more than double the workforce over 
four months. Get the bugs out of the basic 
launch-time offerings - news headlines, traffic 
and weather reports, an airline finder, sports 
updates, stock quotes, and a blackjack game. 
Deliver 200,000 voice samples drawn from a beta 
test to Nuance Communications, the company 
supplying the kernel of Tellme's speech-recogni¬ 
tion system. Start the marketing and advertising 
campaign. Choose a logo. 

"Speech recognition is an inherently imperfect 
technology," says McCue."lt's not going to be 
perfect the first time out. But it'll get better as 
we refine it." 

While Tellme's software has beta-tested well 
under ideal conditions, the recognition system 
has struggled in less-than-optimal scenarios. 

The software can handle the uhs, ers, and urns 
that many people insert into their commands, 
but background noise, especially from a moving 
car, is still causing problems.Tellme hopes to 
avoid such trouble by limiting the number of 
commands to a dozen or so. McCue calls the 
approach "respecting the software," by which he 
means not respecting the software too much. 

"Yesterday we got 250 calls from just 1,100 
users," says McCue, delivering the beta-test report 
to the assembly."That's huge - absolutely huge. 
But only 50 percent are repeat callers, so we need 


to find out why. Look, someone's calling now!" 

Everyone spins toward the wall, where a string 
of Christmas lights has been rigged up to flash 
whenever a test-bed caller dials in.The dancing 
lights spark a burst of applause. 

Next, McCue gives a demo of the latest appli¬ 
cation to be completed, the sports module. After 
calling an 800 number and hearing Tellme's 
jingle, users can access sports news simply by 
saying the command "sports." Saying the key¬ 
word "basketball" triggers that sport's current 
scores; saying "76ers" immediately calls up that 
team's score.The service will allow for personal¬ 
ization (by phone or via Tellme's Web page), so 
that news about a caller's favorite teams and 
stocks, local weather and traffic, and even horo¬ 
scope info are automatically delivered at the 
beginning of the call. Eventually users will be 
able to set up an electronic wallet containing 


credit card information (or transfer a wallet 
they've already established online), allowing for 
one-grunt buying. 

Tellme is also serious about being fun. Bursts of 
sound effects accompany each module - the roar 
of the crowd for sports, a clanging bell for stock 
quotes. Say the word "wrestling" and a melliflu¬ 
ous announcer will intone,"Sorry, wrestling is not 
available at this time ... and it's not really con¬ 
sidered a sport anyway."The company hopes to 
use recognizable broadcast voices in the future. 

Tellme's plan for making money is loosely 
based on the traditional Internet portal business 
model: Drive lots of traffic to the site and then 
cut deals and partnerships to monetize the eye¬ 
balls - or in Tellme's case, the eardrums.Tellme's 
services will be accompanied by the aural equiv¬ 
alent of a banner ad - "The weather, brought to 
you by United Airlines."The company plans to 
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partner with airlines as well as both offline and 
online retailers (such as eBay, Amazon, and Web- 
van) that will pay Tellme for sending customers 
to their phone lines or Web sites. Any site can, 
without much trouble, extend its HTML files with 
VoiceXML, a nascent markup language that lets 
Web content be accessed by phone. Just as an 
HTML page retrieves specific image files, VXML 
can call up particular audio clips and deliver 
them over the telephone. By partnering with 
Tellme, McCue tells the gathering, sites don't 
have to supply the audio prompts, maintain the 
phone lines, or deal with the voice-recognition 
system; they need only put on their servers a set 
of files that access Tellme's prerecorded audio. 


cubes cheering. But it's tough to be that upbeat 
when you're facing a shitload of work. After the 
employees have drifted back to their desks, 
McCue seems spent, musing over the enormity 
of the task ahead.The first year of a 100-year-old 
company is always the hardest. 

"This has never been done before," he says 
softly."lt's very complex to build an open plat¬ 
form that's going to scale to literally hundreds 
of millions of people. And then have it be com¬ 
pelling and reliable, have the audio sound good, 
and a business model that doesn't get in the 
way of a consumer's experience ..." 

McCue's voice trails off. Behind him, the Christ¬ 
mas lights are silent. 



A string of Christmas lights is rigged 
to flash whenever a test-bed caller 
dials in. “Look, someone’s calling now!” 


Tellme wants to blossom quickly into a full- 
fledged ecommerce portal, connecting buyers 
and sellers in much the same way that Yahoo! 
does. In later iterations,Tellme will be able to do 
things even the Web can't do, like give directions 
or suggest a restaurant or hotel based on a wire¬ 
less user's location. Ultimately,Tellme will roll out 
premium services, such as a flight-tracking sys¬ 
tem that notifies users of cancellations and 
delays and then rebooks flights for them.The 
service may also be incorporated into other 
devices, such as set-top boxes, but the basic idea 
of speaking to a machine and getting back infor¬ 
mation, goods, or services will remain the same. 

None of the Tellme services alone is expected 
to be a killer app. Being able to access all of them 
through an easy-to-navigate toll-free phone line 
is what the company hopes will drive eardrums 
to the service. At first,Tellme will rely on word- 
of-mouth and viral marketing to publicize the 
service to early adopters. Later, the campaign will 
move to radio, print, and outdoor advertising to 
reach the Great Unwired. 

McCue wraps up the meeting with a stirring 
call to battle that lacks only a brandishing of 
spears. 

"There's no reason why we can't launch an 
awesome service that just totally stuns people," 
McCue tells the crowd."So let's really show 
them!" 

By rights, the workers should run back to their 


Q ngus Davis is pretty sure that 

Tellme will work out better than 
his last phone scheme, the one 
that helped get him thrown out 
of boarding school. Davis was 
a junior at Andover Academy in 
Massachusetts when he discov¬ 
ered that the school's new phone 
system had a security hole: Simply by dialing an 
access number, students could make free long 
distance calls. Word of the access code quickly 
made the rounds, and soon, hundreds of students 
were enjoying the pleasures of toll-free long 
distance calling. 

"Some kids were dialing porn numbers," recalls 
Davis with a smile."One girl down the hall called 
Hong Kong a lot." 

Eventually, the ruse went the way of many 
high school scams. School officials swooped 
down, and most students received a stern repri¬ 
mand. Davis, however, was asked to leave. He 
says he practically begged officials to let him go, 
since he was already unhappy at the prep school. 
Being a habitual troublemaker probably didn't 
help his cause, either. 

"I was always cracking up cars, having parties 
in my parents'house off cam pus," says Davis. 

About the only thing to which he applied 
himself was computing. Davis would alternately 
bombard the Netscape newsgroups with rants 
about how the company was blowing the browser 


war and raves about new initiatives the company 
was launching.The postings caught the eye of 
Netscape officials, who in 1996 hired Davis as 
a freelance contractor to host newsgroups and 
write for the company's development magazine. 
That led to an internship and, the following year, 
a full-time job offer from Mike McCue, then a 
Netscape VP.To get Davis on the team, McCue 
not only had to talk him out of going to college, 
he also had to convince Davis'father - a lawyer 
in a long line of lawyers - that joining Netscape 
was the right move. When the 18-year-old signed 
on with the company, he was its youngest 
employee ever. 

Ever since, Davis has flourished as The Kid, the 
apple-cheeked Web whiz who seems to have an 
instinctive feel for what works online and what 
doesn't. At Tellme, Davis oversees the service's 
applications - deciding which ones to include, 
how to configure them, and what they should 
sound like. He's converted his office nook into 
the dorm room he never had, complete with 
a bunk bed for all-nighters. 

"He's so young and boyish, but he's wise 
beyond his years," says Brad Silverberg."He's an 
interesting combination of enthusiasm and 
naivete." 

"I see myself as the voice of the customer who 
says/lt's not good enough,"'offers Davis."l want 
real-time stock quotes, not quotes that are 
delayed 20 minutes. I want audio movie trailers 
to accompany the movie listings." 

Hadi Partovi, 27, ran into Mike McCue around 
the same time Davis did - though McCue wasn't 
aware of the meeting. While still at Microsoft, 
Partovi had crashed a Netscape conference 
posing as a developer from another company, 
hoping to gather intelligence on his rival."I even 
shook Mike's hand," smiles Partovi."He had no 
idea who I was." 

Born in Iran, Partovi moved to the US with his 
family in 1984. At age 8, he was programming on 
his father's Texas Instruments calculator, and 
quickly moved on to a Commodore 64. He gradu¬ 
ated Harvard near the top of his class with 
a degree in computer science. He then joined 
Microsoft's IE team and became a favorite of Steve 
Ballmer, now Microsoft's president and CEO. 

"I'm not like Angus or Mike, who break away 
from the crowd to do something entirely new," 
says Partovi."I'm more the type to take the thing 
I'm doing and just do it better than anyone else." 

After helping Explorer overtake Navigator 
(and even rubbing it in by making a madcap 
commando raid of his own, dumping a giant 
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wooden "E" on Netscape's lawn), Partovi was 
looking to get into the Internet gadget market. 
When McCue approached him about starting a 
Web-enabled phone service, Partovi jumped at 
the chance. 

"The moment Mike said/You don't need a new 
device to make this service work,' it fell into 
place for me," says Partovi."It's all about bringing 
people who want something to people who 
want to sell it.That's what eBay and Yahoo! do." 

Partovi acts asTellme's feet-on-the-ground to 
Davis'and McCue's heads-in-the-clouds. Partovi 
sets deadlines, monitors progress, and assesses 
risk factors. He also conducts the toughest inter¬ 
views of job applicants, kicking off meetings with 
prospective salespeople by declaring,"I've got 
$100.Try to sell me something." 

"He's a machine when it comes to execution," 
McCue says admiringly. Others compare Partovi 
to a very smart bulldozer. 

But Tellme begins and ends with McCue, who's 
on his fourth high tech company.The eldest of 
six children, he was introduced to the digital 
world at a computer club in ninth grade. He sat 
down at one of the terminals and typed,"Can 
you talk?"The computer replied,"Syntax error." 
McCue was smitten. 

In high school, he wrote several successful 
videogames (including Night Mission), earning 
nearly $40,000 in licensing fees. After graduat¬ 
ing, he decided to pass up college (as he would 
later counsel others to do) to join IBM as a 
graphics specialist. 

In 1989, he left Big Blue to found Paper 
Software, which eventually developed a virtual 
reality modeling language plug-in that enabled 
Netscape Navigator to display complex graphics. 
When Netscape posted a link to McCue's plug-in 
on its site, the response crashed his server. 

Money was tight in the early Paper Software 
days.To make ends meet, McCue worked odd 
construction jobs, digging sewer ditches and 
hanging siding. 

But by 1996, Paper Software had grown into 
a $20 million company, and McCue sold it to 
Netscape, which made him its vice president of 
advanced technology.There he was considered 
to be bright, likable, and enthusiastic - some say 
too enthusiastic. 

"He'd get Barksdale all excited about a wild 
idea the technology couldn't support," recalls 
one former Netscaper."Then he'd go back to 
engineering and tell them they only had a short 
time to do something no one had ever heard of." 

McCue admits that, as Netscape's "chief evan¬ 


gelist," he spent most of his time pushing new 
initiatives rather than figuring out how to imple¬ 
ment them. 

"At Netscape, I wasn't always able to have 
hype and reality at equilibrium," McCue says. 

"But I think I've learned from that experience 
- how to get the right people in place so the 
ideas get executed." He learned another power¬ 
ful lesson, too."l vowed that I'd never let another 
company drive the way I do business in the way 
Microsoft drove Netscape." 

After AOL gobbled up Netscape in 1998, McCue 
left the company, itching for another startup. He 
began talking to Davis and Partovi about a con¬ 
sumer service that could be used by millions, an 
idea that morphed into Tellme. With this venture, 
McCue hopes now to answer his first computer 
question:"Can you talk?" 


"blasting Yahoo!, Lycos, and Infoseek completely 
off the planet by 2001." BeVocal of Mountain 
View, California, and TelSurf Networks, based in 
Westlake Village, California, plan to jump into the 
fray with Tellme-like services this spring. Last 
December, Phone.com, the leading provider of 
Net-browsing software for wireless phones, spent 
$285 million to purchase the voice-technology 
company @Motion, though Phone.com will offer 
its voice-access services to wireless providers, 
rather than directly to consumers. In March, 
Lucent Technologies launched PhoneBrowser, 
a Web access system for mobile carriers. Europe 
is also getting into the act. A London startup, 
iHelped.com, founded by former Netscaper Sam 
Sethi, launched a voice-portal service for Euro¬ 
pean wireless users in April. 

With so many sound-alike services poised to 


Talk2, BeVocal, TelSurf - a flood of 
sound-alike services is about to hit. Yet 
none has Tellme’s team or war chest. 


regg Taylor knows all about 
Tellme - he's seen the Tellme 
players checking out his phone 
service. 

Taylor is president of Starfree, 
a Charlotte, North Carolina- 
based company that plans to 
launch a nationwide voice portal 
by mid-year, provided it can secure funding. Last 
July, Starfree rolled out a pilot service in the Char¬ 
lotte area, providing news, weather, sports, and 
traffic information to Alltel wireless customers. 
Shortly after launch,Taylor noticed that a cus¬ 
tomer from California with a tellme.com address 
had registered for the service. Starfree pushed 
the interloper off the network, only to have the 
user reappear with a Hotmail address. Once 
again, Starfree ousted the snoop. 

"They got through the third time during Hurri¬ 
cane Floyd,"Taylor says with a chuckle."We 
offered three days of free nationwide phone 
service, and they used that time to get back on 
the service and check us out." 

Salt Lake City-based Talk2.com is also beta¬ 
testing a voice portal with a major wireless car¬ 
rier, looking to expand its 10,000-customer base 
to half a million by the fall. In a full-page Wall 
Street Journal ad, Talk2.com modestly anticipated 


flood the market, voice-portal operators are 
already having a hard time making their com¬ 
panies stand out. When asked to name one 
difference between his company's service and 
Tellme's, Ric Alvarez, BeVocal's VP of marketing, 
paused for a moment and then blurted,"We're 
going to be consumer-centric." 

As opposed to, say, heliocentric. 

Tellme's biggest advantages are its seasoned 
team and ample war chest.The company will 
have time to tweak the service to see what 
works. 

"I'm kind of jealous of Tellme,"Starfree's Taylor 
admits."They're driving Hummers, and I'm driv¬ 
ing a Subaru." 

Tellme's investors view the already crowded 
field as proof that McCue & Co. are onto a good 
idea, even though the fact of companies rushing 
headlong into a new tech space has not always 
been a reliable predictor of success. 

"I love the idea," says Jim Barksdale."But I'll be 
the first to admit we've got a ways to go to prove 
it to people.There's a lot of risk.The basic question 
is,'How can we offer the advantages of the Web 
to phone users in a way that's not intrusive?"' 

Tellme points to glowing feedback from beta 
testers as cause for optimism. But only half of 
those tested used the service more than once, 
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ith the launch fast approaching, 
McCue still has a big decision 
to make: choosing the logo. 

He sits down with representa¬ 
tives from the San Francisco 
marketing and design firm 
Eleven (named in part for 
the "goes to 11 "joke in This is 
Spinal Tap), and begins to sift through hundreds 
of proposed logos spread out on a long confer¬ 
ence table. 

There's Tellme written in dozens of typefaces, 
from Times New Roman ("Classy," McCue says) 
to Bubbledot ("Too tech-y").There's Tellme 
rendered in lowercase letters, in all caps, and 
with the M capitalized."! hate it when people 
capitalize the M," McCue says, and that variation 
is never seen again.There's a version with 
a space between "Tell" and "me," and another 
written as one word with a period at the end. 

"It needs a period," McCue says."l want it 
to read like a sentence. I want to create a new 
word." 

Additional design elements are suggested 
and just as quickly rejected: dialog balloons 
above the company name, a squiggly line 
that looks like static, a ripple of sound waves, 
a swoosh.There's an orange-and-white '70s- 
style rendering ("Too Welcome Back Kotter,” 
McCue declares) and a logo featuring a silhou¬ 
ette of a head bisected by a diagonal arrow 
("This reminds me too much of the Kennedy 
assassination").The color blue is out because 
that's AT&T's color. Purple is too trendy. Orange 
is so passe. 

By meeting's end, McCue has pored over 
hundreds of logos but still hasn't found one that 
feels right. 

"It has to be timeless," McCue says."l don't 
want people to look at this years from now and 
say,'Oh, that's so Year 2000.'" 

What distinguishes Mike McCue from most 
Internet entrepreneurs is that he's not just 
thinking big, he's thinking long - far into an 
unknowable future. McCue expects that, by the 
time most dot-coms and even he himself are 
long gone,Tellme will be thriving, like a 22nd- 
century Bell Telephone Company. Convincing 
millions of consumers to change their daily 
habits is an enormous task, as the developers 
of the Newton discovered to their dismay. But 
McCue is banking his company's future on a 
simple philosophy: Build it and they will call. 
Now, comes the hard part - waiting for the 
phone to ring. ■ ■ ■ 


and even their usage patterns can't be extrapo¬ 
lated to the general population:The test bed 
consisted mainly of friends and family of Tellme 
employees. Once Tellme launches, McCue expects 
road warriors and heavy computer users to be 
the early adopters, but it's clear that the real play 
is to the nearly 50 percent of American house¬ 
holds that aren't yet online. 

Tellme will live or die by how compelling its 
service is, and the handful of applications being 
rolled out initially are up against a formidable 
opponent: habit. Movie listings can be found 
in any newspaper or on MovieFone. News and 
sports updates are never more than a flick-of- 
the-dial away. Radio stations broadcast rush- 
hour traffic reports every few minutes. (Not 
that these reports solve the gridlock itself.) And 
the pizza-ordering technology used by millions 
of people seems to work just fine, thank you. 

"I think voice-enabled services are inevitable," 


says John Dalton, an analyst for Forrester 
Research, in Cambridge, Massachusetts.'The 
question is when." 

But like any entrepreneur worthy of the name, 
McCue sees opportunity where others see peril. 

In the Internet portal wars, Yahoo! prevailed, not 
because its technology was fundamentally supe¬ 
rior, but because more users enjoyed the overall 
experience - the look and feel of the interface, the 
usefulness of the applications, even the attitude 
conveyed by the brand. (And being first to market 
didn't hurt either.) McCue believes the voice- 
portal battle will be won in much the same way, 
and he's positioning Tellme to be the sector's 
Yahoo!, the fun-but-functional favorite of millions. 

"I fundamentally believe in the space, I really 
do," says McCue."But I realize someone could 
come in and take over the market from us. It 
could all be meaningless if we don't deliver on 
the service." 
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TANDEM VAN DE GRAAFF 
ACCELERATOR _ 


collider's high-pressure, high-energy conditions, 
the quarks and gluons form a plasma, known as QGP, 
believed to have existed at the birth of the universe. 

Some scientists - among them Frank Wilczek of 
the Institute for Advanced Study, in Princeton, New 
Jersey - have said that, in theory, RHIC could trigger 
the runaway formation of a poorly understood breed 
of subatomic particle known as a strangelet, which 
"eats" all matter it encounters, a chain reaction that 
would consume everything everywhere. Fortunately, 
most experts aren't worried. MIT physicist Bob Jaffe 
says the chances of RHIC-induced Armageddon are 
"exceedingly rare" bordering on nil, but as he admits, 
"you never know." With that in mind, this is how the 
worst case could play out. - Ivan Carvalho 


Ten years in the making, Brookhaven National 
Laboratory's Relativistic Heavy Ion Collider is the 
world's most powerful particle accelerator; when 
the Long Island, New York, facility ( www.rhic.bnl 
.gov) fires up this month, it should vastly increase 
our understanding of the moments immediately 
following the Big Bang. That's the good news. 

If everything goes right - please - RHIC should 
work like this: Near-light-speed collisions will 
smash gold ions into their component protons and 
neutrons, producing superintense heat that melts 
the particles into a soup of quarks and gluons. 
Quarks are the most basic unit of matter; under 
ordinary conditions, they never exist freely but 
are bound into larger particles by gluons. In the 


ALTERNATING 

GRADIENT 

SYNCHROTRON 


SWITCHYARD 


MAGNETIC 


record its 
properties and 
behavior. Each 

chamber focuses on \\/ - 

a different aspect of the \v<^\\\ 

collision. STAR, for instance, /\\ yv 
detects the presence of QGP / 
indirectly, by measuring the l y’r" 

production of two- and three- \ {A 

quark bundles called hadrons. \ \ \ 

EEK! Here's where things could start" V 
to go wrong. All atom smashers produce \ 
a mixture of the six flavors of quarks: up 
and down, charm and strange, top and 
bottom. Because RHIC will produce more 
collisions, chances are it will produce more 
strange quarks. Under normal conditions, 
these quickly decay to become lower-energy 
up or down quarks. But in RHIC's ultrahigh- 
pressure environment, those strange quarks 
could feasibly remain stable long enough to 
combine with up and down quarks to form 
a strangelet. If the strangelet contains more 
strange quarks than ups or downs, it will 
have a negative charge. 

R.I.P. A negatively charged strangelet . —M 
would trigger a relentless process j§/ j 
of electron-positron pair / £jLJ 

creation. The strangelet would / cf'XX 
strip away the electrons of any I 
normal atom it came in contact\ 
with and absorb the exposed V/ // 
nucleus. The process would / 
continue until all matter yy // 
was converted into // // 

strangelets. s'/ 


GO! Whether 

/ the ex P er * ment i 

works or anti-works, 

—j /&/// things begin the same t&l 

///£/ way. Gold ions fired from ***Mmf 

//\ a powerful tandem Van de 

\ Graaff accelerator travel ***«[] 

) through a particle booster 

/ and the alternating gradient ** •!? . 
y synchrotron, which sends * 

/ 2^/ the ions through a magnetic • £ 

switchyard at 99.995 percent of the * # # •* • 
speed of light. Two ion beams emerge from ^ . • ' 

the switchyard and enter RHIC, traveling • . 

in opposite directions around the track. A ^ • • 

magnetic field - created by superconducting • 
magnets wrapped in niobium titanium wire •; % v* 

carrying a 5,000-amp current - forces the . \ s% 
beams to collide inside the monitoring sta- .* \ 1 

tions, such as STAR (pictured opposite page). • • 

• * . t * %■ 

WHAP! During the collisions, the kinetic ' 

energy of the ions (roughly 40 trillion • \ $. 

electron volts) is converted into heat, with • 1- / 
temperatures reaching 1 trillion degrees * J * 

Kelvin - almost 1 million times hotter than J- 
the core of the sun. The blast melts & ^ 

S he protons and neutrons. ^ 

EUREKA! The melting releases 
quarks and gluons that, for 
a fleeting 10 triflionths of V ^ 
a trillionth of a second, form ^ & 

QGP. As the temperature 
drops, the plasma coalesces 


'r**, —- ; AW fiw 9 

to its original state, but 

not before RHIC's 


detectors 
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By Jennifer Hillner and Jessie Scanlon 


II my life my job has been to be a storyteller," says Marvel Comics 
Uk founder Stan Lee, creator of Spider-Man and most recently The Back- 
m m street Projects Web series launching this summer."I've done movies 
and television, but primarily I've worked in comics - you've got pictures 
and word balloons. Suddenly I can use sound and music and can have 
action. How could I possibly not jump to the bait?" 

Lee is one of thousands staking claim to an endless universe of pixels 
and helping to shape a new genre. At one end of the spectrum are works 
best described as serialized Web animations - they incorporate sound and 
motion and take their structure from TV cartoons. At the other end are 
Web comics - creations heavily influenced by newspaper funnies and 
graphic novels. Don Asmussen, a cartoonist for Time and George, describes 
his online series Like, News as "a comic strip that is moving." Both types of 
animation are part of a growing category of character-based, often humor¬ 
ous serials made expressly for the Web. 

The catalyst: big bucks and new technology, or, more specifically, Flash - 
Macromedia's cheap and easy-to-learn authoring tool. About 230 million 



IN AN OPEN FRONTIER OEYOND COMICS AND ’TOONS, ANIMATORS ARE 


people use Flash's companion plug-in for viewing (and 1 million more 
download it each day). For the first time, an animation format is up to the 
challenge of delivering video-quality content fast over a 28.8 pipeline, and 
a mass consumer market is ready to watch. 

Where eyeballs go, investment dollars invariably follow. Mondo Media 
(www.mondomedia.com), a San Francisco producer of digital games and 
content for more than a decade, raised $20 million in February to develop its 
Web shows. More telling than the flow of capital, perhaps, is the emergence 
of business models, from TV-style syndication (a la Mondo) to sponsorship 
(the choice of Fishbar creator Honkworm, www.honkworm.com). Wall Street, 
too, has anointed the market: Lee's Netco ( www.stanleemedia.com) went 
public last August, topping Marvel's market cap within six months. 

But the boom isn't all about money. It's a chance for artists to reinvent 
their art. Veterans of The Simpsons, Seinfeld, and TheX-Files are developing 
Net content for the new lcebox.com.This month, director Tim Burton is set 
to launch Stain Boy, a series of five-minute tales based on his graphic novel 
Oyster Boy. The series will screen at www.shockwave.com, one of a dozen 
animation venues. 

For some artists, the attraction is the chance to control their own des¬ 
tinies, says Brad deGraf of the San Francisco studio Dotcomix (nee Proto¬ 
zoa), which created the first online animated series, Floops, in 1996."Even 
the best, like Matt Groening, give up creative and financial control of prop¬ 
erties that go through traditional distribution," he points out. Burton, for 
one, retains full artistic control over the properties he licenses online. And 
he doesn't have to convince a Hollywood studio to sink $1 million into a 


Jennifer Hillner (hillner@wired.com) and Jessie Scanlon (jessie@wired.com) 
are editors at Wired. 



pilot."lt's more personal because you don't have to go through a hundred 
meetings," the director says."Some ideas are ideas you just want to do." 

For artists without a big name, the Web advantage is even greater."lt 
took one year to get Comedy Central to read my pilot script," says Chris 
Lindland. In that time, he launched Web comic Beebeard with two partners 
and a shoestring budget. AtomFilms picked up the series this spring. Lind¬ 
land is still in the talking stage with Comedy Central. 

Not all artists are making the multimedia leap, however - some argue 
that Web comics aren't comics at all."If the characters are moving and 
speaking, pretty soon the word balloons and panels are a nuisance,"says 
Scott McCloud, an artist and author of Understanding Comics. (See "Infinite 
Canvas," page 264.) "It's a slippery slope to full-motion animation." 

It is a slippery slope - one that thousands are thrilled to ride."We're not 
trying to do comic books on the Net," says Lee."We're trying to do the 
most perfect form of entertainment the Internet can support/'Today's 
perfect form won't last. Fatter pipes will open new possibilities. So consider 
this eclectic collection to be one episode in the ongoing story. ► 
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ED BEALS 

Wenchell Bogum: 

Know When to Fold ’Em 


6 minutes 

www3.ns.sympatico.ca/ebeals 
CorelDraw, Flash, Illustrator, 
pencil and paper 


This Nickelodeonesque space- 
adventure series follows the mishaps 
of janitor Wenchell Bogum. A grainy 
black-and-white intro - complete 
with the dusty, scratched look and 
melodramatic voice-over of old 
newsreels - lends the series a 
classic TV-'toon feel. A designer and 
cartoon illustrator living in Halifax, 
Nova Scotia, Beals has a knack for 
using sound to fill out story lines. 
And his deft Flash-imatics can be 
seen in the series'smooth motion 
and minimal scene changes. 



Eden deftly illustrates the art of putting action into a static image. Adapted from 
a graphic novel, the series has taken on a digital life of its own.The metaphorical 
tale about a "corporate, technologically fixated future" stands at the cusp of two 
mediums. Eden mixes still frames and old-school text boxes with sliding panels, 
partial animation, and a soundtrack. 
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CHRIS LINDLAND, 

NICK NICHOLAS, and 
JUSTIN UUILLOW 
Beebeard and the 
World Record Heroes: 
Ranger on a Train 

5 minutes 

www.beebeard.com/index2.html 
Director, Flash, paper and pencil 


A chronicle of unlikely crime fight¬ 
ers - like the lightning-struck park 
ranger of this episode - Beebeard 
plays off the superhero themes of 
both comics and cartoons. But the 
cinematic style of camera pans and 
dissolves reflects the series'TV roots. 


Flash-Forward 


» DRAW ^ 

S Many Web animators still begin with pencil and paper\ 

-1 and storyboard the animation, plotting it scene by scene. 



Other artists use a stylus to draw onto a digital tablet or on screen. 

> Adobe Illustrator, Macro- > Highly interactive anima- 

media FreeHand, and Flash - tions that require more corn- 

all vector-compatible programs plex programming are created 

- create easily scalable, linear using bitmap-based software 
designs. like Macromedia Director. 


digitize 

> Artwork is scanned at 100 percent 
to 72 dpi. Digital images can be fine- 
tuned in Photoshop or AfterEffects. 


^ > Animators working in 3-D 
^ can use 3D Studio Max, Maya, 
or Hash's less expensive 
Animation:Master. 


ANIMATE “ 

> Digital drawings are imported to an animation 
application - commonly Flash or Director. The 
software lets artists animate frame by frame, but 
it can also calculate incremental movements auto¬ 
matically - what's called "tweening." Rather than 
animating scene by scene. Flash animates object 
by object - using a library of, say, a face, a closed 
mouth, or an open mouth. This approach keeps file 
sizes small and speeds up the animation process. 


Professional-quality animations involving complex 
lip-syncing are recorded in a sound studio before the 
images are animated. 




































































DAVID FREMONT 
glue: Steamcleaning 

2 minutes 

www.wildbrain.com/drivein/glue 

or www.dfremont.com 

Flash, pencil and paper, Photoshop 

Fremont, a 10-year veteran illustrator of print and 
television, brings elements of both media to his Web 
comics. He describes glue, his latest episodic series, 
as "a random, stream-of-consciousness cartoon 
saga." A campy theme song and rolling credits set 
a Saturday-morning cartoon mood (and entertain 
viewers while the rest of the file loads), but the show 
itself - with simple 2-D sketches, choppy animation, 
and frequent jumps between "panels" - draws heavi¬ 
ly on the techniques of print."lt's truly an experi¬ 
ment," says Fremont, who hands off his drawings to 
a Flash animator and records the voices himself. 


PREP FOR PLAYBACK ■ 

> Flash animations-includ¬ 
ing the images and soundtrack 
- are compressed, packaged, 
and uploaded to the Web. 


(OR) 


> Animations created in 
Director are rendered and 
stored as bitmap frames, 
which are then compressed 
and uploaded. 


UIEVU <®> 

When a viewer clicks on an animation , the Web browser 
launches the appropriate plug-in. 

> Flash animations, viewed (qr\ 
with the Flash player, are 
rendered on the fly: The 
computer downloads the 
script and the object pieces 
as needed, scene by scene. 


> Director creations can be 
viewed with the Shockwave 
player, which delivers bit¬ 
mapped images. 


> Any type of animation 
can be saved as a Quick¬ 
Time file and streamed by 
a program like RealPlayer. 



RECOiO SOUND 2 & 

Soundtracks of DIY projects tend to be laid post-animation. These are compiled from 
sound files available online, or recorded with a computer-connected mike. 






































































( mm you talking about, scottv? 

I’M HAVIN' THE TIME OF MV LIFE BETA¬ 
TESTING THIS NEW BATTLE STAR 
\GALACTtCA FIRST-PERSON SHOOTER/ j 

Z' WHY DON'TYOU GRAB A LOG OF S 
r COOKIE DOUGH AND A MOUNTAIN DEW, 

| JUMP ON THE OTHER WORKSTATION AND 
fy HELP ME WASTE SOME CYLONS? J 


PORKY, MV FRIEND... LIFE’S JUST NOT THAT 
StMFiM FOR THOSE OF US IN MARKETING. 
WE LEAD INTENSE, COMPLICATED LIVES, 
WITH NO CLEAR BOUNDARIES BETWEEN OUR 
PERSONAL AND PROFESSIONAL AMBITIONS/ 
YOU ENGINEERS JUST CAN'T UNDERSTAND. 




HEEHEEf 
TAKE W/fr, 
CAMPERf 




WHAT'S WRONG? 
I'LL TELL YOU WHAT'S 
WRONG - 


AND I'M ST/LL NOT 
A NSTMILUONAIRB.' 


Project to project, Farley moves from 
realistic illustration to 3-D rendering 
to clip-art collage, but the artist 
never strays from print-comic tech¬ 
niques like dialog balloons and still 
panels. His clickthrough interface 
mimics the natural pacing of offline 
page turning, and Farley doesn't use 
sound:"Part of the magic of comics," 
he says,"is letting the readers fill in 
the details - creating the voices 
in their imaginations." 


IN LESS THAN AN 
HOUR THE NEW 
MILLENNIUM BEGINS, 


THE NINETIES ARE 
OVBR, |'M THIRTY 
YEARS OLD... 


PATRICK FARLEY 
Anticlimax 

Work-in-progress 
www.e-sheep.com 
HTML, Java, pen and paper, 
Photoshop 
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YOU 

BNVy 

US? 


WELL, 

SOMETIMES. 


THEM I REMEMBER 
HOW MUCH I ENJOY 
GETTING A4/P ON 
A REGULAR BASIS... 


VOU ENGINEERS DON'T REALIZE 
JUST HOW LUCKY YOU ARB! 
yOUR TASKS ARE ALL SO STRAIGHT¬ 
FORWARD... YOUR WANTS AND NEEDS, 
SO S/MPLB... YOUR AMUSEMENT 
THRESHOLD, SO LOW.... 

SOMETIMES I ENVY yOU/ f 


( REALLY? 


r - 

;; 

DON ASMUSSEN and LIPPY 

:: 

Like, News: Al Gore Episode 

:: 

2-3 minutes 

! . 

www.mondomedia.com 


Flash, Photoshop, various sound-mixing software 



A longtime newspaper and magazine cartoonist, Asmussen creates moving comics in the 
spirit of political strips, but with the sound and motion (not to mention the high-end 
production values) of TV. With a two-week production cycle, the Like, News team is able to 
editorialize current events - the election of a non-Y2K-compliant Al Gore, for instance - 
in a way the longer lead times of television and film animation would never allow. 
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"We've exploited only an 

H infinitesimal sliver of the 

§1 pijflfji, wj \C 

potential of comics," says 
Scott McCloud, author of 

I the best-selling Under¬ 
standing Comics and its 
sequel Reinventing Comics 
In his first book - pub- 
ed in 1993-McCloud 
aimed to "take comics 
apart like a Swiss watch." 
His seemingly esoteric 
analysis of the way comics 
work spread far beyond 


nvas 


the subculture: The book 

nnBBQQi 

has been translated into 
10 languages and earned 
cult status among film¬ 
makers and - although 
the word "computer" 
never appears - digital 
designers. Like the Web, 
comics are a medium in 


which words and pictures 
occur side by side and 
viewers move from one 
image to the next, 
McCloud explains. 

McCloud's interest in 
technology developed 
later and inspired Rein¬ 
venting Comics , which 


scrutinizes the evolution 
of comics in the digital 
form. In these excerpted 
pages, McCloud rethinks 
the panel interface and 
suggests how "creators 
will stretch their limbs 
and start to explore the 
design opportunities of 
an infinite canvas." - J. S. 


From the book Reinventing 
Comics, by Scott McCloud, 
to be published in August 
by Perennial/HarperCollins . 


Information available at 

■ 1111111 

www.scottmccloud.com. 
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TEXT AND IMAGES: © 2000 BY SCOTT MCCLOUD 
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IMAOKI MITSUSE 

The Sex Slave Decalogue ; 

Joe’s Story 

3-5 minutes 

www.goultralightsgo.com 

Flash 


Naoki Mitsuse, creator of the Sex Slave 
series (right and below), launches his new 
tale this spring with a spidery nightmare 
sequence (above).The Japanese illustrator 
works entirely in Flash, in a process he 
describes as "making a flip book." While he 
plays with Hollywood cliches - sex, love, 
walking off into the sunset - Mitsuse is 
developing an edgy style all his own. 



TIM BURTON 
Stain Boy 

2-5 minutes 
www.timburton.com or 
www.shockwave.com 
Charcoal, Flash, paint, 
pen and paper 


Driven by the Hollywood director's 
imagination rather than a studio's 
bottom line, the Stain Boy series 
follows a character Burton first 
introduced in 1997 in his rather 
twisted collection of short graphic 
tales, The Melancholy Death of Oyster 
Boy & Other Stories. Using paints and 
charcoal and reaching for Flash only 
in the later stage of animation, 
Burton evokes a moody atmosphere 
that proves the storytelling 
potential of this crossover medium. 
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Animation Express 

.. • • • • 

www.animationexpress.cOi 

An eclectic gallery (plus how- 

tos and step-by-step tutorials 

.. 

. 

..... 

Cartoon Network 

.. • • • »•«••••••♦♦♦♦< 

www.cartoonnetwork.com 

AlUriew Webtoons u— 

Time Warner classics. Bonus: 

a tour of Bill Hanna's studio. 

.. 

Dotcomix 

www.dotcomix.com 

A cartoon-a-day site, plus 




Garry Trudeau's Duke 2000 


campaign updates. 


. ..•«•••••»••••••••♦♦♦♦< 

.. • • • • ••••••••*♦♦♦< 

Pod com 
rop.com 

.. »M • •*•••••••♦♦♦♦< 

www.pop.com 

DreamWorks'site for 

short-and-funmes. 

.* • • • *•••••••♦♦♦♦♦< 
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Shockwave.com 

www.shockwave.com 

Macromedia s showcase ol 

Flash content, featuring worl 

... 

by Tim Burton, the creators 

of South Park , and others. 

III. 

.. 

Spumco 


::::::::: 


. 

www.spumco.com 

What Ren and Stimpy's 

.. 

creator couldn't show on TV. 

.. 

irtMtiilliililiilisi 


Animation Artist Magazine 


www.animationartist.com 

• • ••♦*#•••••♦♦♦< 

The Hollywood Reporter of 

animation, online and off. 

• •*••••• • ••♦♦♦< 

Animation World Networ.. 

• .. ••#•••••#♦♦♦♦< 

www.awn.com 

.... • •,« «••••••••♦♦♦♦< 

Hub of industry news on 

studio moves, artist profiles 

... • .«•*•••••••• •••••###< 

and new product releases. 

!!!!!! 

The Linkz 


www.thelinkz.com 


More than 800 links to 
animation tools, tutorials, 

-#♦♦♦♦< 

_••♦♦♦< 

..... 


newsgroups, and more. 
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VISIT THE DIGITAL IMAGING STORE AT AMAZON.COM 

With our huge selection of digital cameras and equipment, plus buying guides and customer reviews, this looks like a pretty good photo opportunity. 



Jasc Paint Shop Pro 


Jose Paint Shop Pro v6.0 
$89.99/$59.99 

after $30 mail-ia rebate. 



Olympus D360 
$299.99 


Logitech SuickCam VC USB 
$69.99 



Nikon 950 
$799.99 



Olympus D460 
$499.99 



Canon Photo Gold 

$44.99/$24.99 
after $20 mail-in rebate. 


EARTH'S BIGGEST SELECTION. 2||f1fl70n 00171 

books dvd video music auctions toys home improvement electronics software zShops **" 1 ,C *** VI ■•v/vl I I. 

©2000 Amazon.com. All rights reserved. Amazon.com is the registered trademark ofAmazon.com. 
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GAME 

Dark Passion 


Meet Joanna Dark. She's on a 
mission to locate the mysteri¬ 
ous Dr.Caroll and finds herself 
in the midst of government 
conspiracies and warring races 
of extraterrestrials.The story 
line is X-Files meets The Long 
Kiss Goodnight,Xhe action is 
fast, and the mission engross¬ 
ing. As Joanna, I trekked from 
a Syd Mead vision of Chicago 
to Area 51 and on to a secret 
base at the ocean floor.The 
game's textures, fluid charac¬ 
ter movement,and spatial 
sounds pushed my aging 
N64 hardware harder than 
I believed possible. 

Artificially intelligent bots 
called Simulants are one of 
Perfect Dark's best features. 
UK-based developer Rare's 
wry sense of humor shows 
in the preset Pacifist Sim, a 
Simulant that runs around 
madly scooping up and 
stashing weapons, and 
Revenge Sim, which pursues 
you relentlessly if you happen 
to shoot it. 

On the eve of the launch of 
the next generation of video- 
game systems, I can't imagine 
a better swan song for the 
Nintendo 64. - Scott Taves 

Perfect Dark for Nintendo 
64: $69.95. Nintendo: 
www.nintendo.com. Rare: 
www. rareware. com. 
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OPERATING SYSTEM 


I Am Not Just a Camera 

My digital camera has developed a split personality. In fact, its photographic 
duties have taken a backseat since I discovered I can use it as a games console, an 
alarm clock, and a surveillance camera.This all began when I decided to find out 
more about my camera's operating system, Digita, created by California-based 
FlashPoint Technology. I use a Kodak DC265, though Digita is available on more 
than a dozen cameras now on the market. 

Digita is an open OS, meaning anyone can write software for the camera and 
extend its capabilities by installing new scripts. It sounds daunting, but in prac¬ 
tice the whole process takes just a few minutes. In fact, FlashPoint encourages 
independent programmers to write scripts, and its site stores more than 50 of 
them - mostly written by enthusiasts. 

I downloaded a few free scripts to my iMac and transferred them to the cam¬ 
era's flash memory card using a CompactFlash drive from SanDisk. (Most scripts 
use only a few K, so there's plenty of room left over on a standard 16-Mbyte 
memory card.) I did have to hunt around the camera menus a bit to find the 
different scripts when I was ready to use them, as they can pop up anywhere - 
a "feature" provided by this standards-free programming community. 

I tested a few of the quirkier scripts available from FlashPoint's site.The Elec¬ 
tronic Ruler script, written by enthusiast Brian Downs, gave me accurate dimen¬ 
sions of an apartment I recently rented - an invaluable tool in an argument with 
the pushy real estate agent who described every shoebox-sized room as"spa- 
cious."The script uses the camera's automatic focus function to produce the 
distance from one wall to the opposite wall, and then calculates the size of the 
room. Another script turned my Kodak into a beeping, flash-firing alarm clock. A 
nice idea, but unless the camera is plugged in, its batteries won't last the night. 

For do-it-yourself security,Tom Janiszewski's surveillance script makes the 
camera save pictures every time there's a scene change. Just remember to turn 
off the flash, detective. Budding geographers will appreciate retailer Stelios 
Cellar's app, which uses a standard GPS receiver to stamp the user's exact location 
on pictures. My favorite script, however, is the Multiple Arcade Machine Emulator 
written by hobbyist James Surine. Waves of nostalgia flooded in as I played the 
MAME version of Donkey Kong on the 2-inch screen, using my Kodak's sticky 
arrow keys as a joystick. It's amazing what people will program given the chance. 


- David Cohen 


Digita: available on select digital cameras from Kodak, Hewlett-Packard, Pentax, and 
Minolta. Digita scripts: free. FlashPoint Technology: www.flashpoint.com. Digita 
scripts ezine: www.digitacamera.com. Multiple Arcade Machine Emulator (MAME). 
free at digita.mame.net. Photo GPS interface kit: $150. Stelios Cellar: members 
. tripod. com/stelios_cellar. 
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WEB 


Culture Clouds 

Every artist lives in a net of 
influences living and dead, 
direct and semiconscious. 
ArtandCulture.com employs 
Web architecture to connect 
your favorite creatives, help¬ 
ing you make a few discover¬ 
ies in the process.The site 
uses "data clouds"-gently 
floating keywords - to point 
to salient, mercurial relation¬ 
ships among artists, move¬ 
ments, and themes. 

Postmodern photographer 
Cindy Sherman's keyword list 
includes "cartoonish,""death," 
"feminine," and "grotesque." 
Click on the words "smart" 
and "absurd,"for example, and 
you may find yourself learn¬ 
ing about the filmmaking 
Coen brothers. Recommended 
books, videos, and recordings 
form the ecommerce founda¬ 
tion of the site, but the 
content is, thankfully, very 
much in the foreground. 

This may be the only place 
on the Web to trace three 
degrees of artistic separation 
from Diane Arbus to the Artist 
Formerly Known as Prince, an 
endeavor as infectious as it is 
enlightening. - Glen Helfand 

ArtandCulture.com: 
www. artandculture. com. 
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BOOK 


VCs Unveiled 

For all the coverage they get, venture capitalists may be the least understood 
characters in the Silicon Valley morality play. Who are these guys? What is it, 
exactly, that they do all day in their spiffy offices on Sand Flill Road? Those are 
among the questions Randall Stross,who teaches business at San Jose State 
University, tries to answer in eBoys, his exclusive behind-the-scenes look at 
two years in the life of Benchmark Capital. 

Boiled down, venture capitalists get rich by giving someone else's money - 
raised from institutions and very wealthy individuals - to an entrepreneur 
with an idea for a new business, then taking a slice when the company is sold 
or goes public. Stross couldn't ask for a more colorful set of VCs than those on 
the aggressive, outspoken Benchmark team. Between 1997 and 1999, when 
Stross was the writer-in-residence at Benchmark, the firm's investments in 
companies like Scient, Webvan, and most of all eBay turned it into the hottest 
fund in the Valley. 

Stross also has the right instinct when he focuses a big chunk of his narra¬ 
tive on Dave Beirne, the onetime headhunter who was Benchmark's newest 
partner at the time. As the hypercompetitive Beirne tries to learn the VC busi¬ 
ness, the reader follows along. Stross has his tape recorder running and his 
notebook out during Benchmark's weekly partners meeting, where he wit¬ 
nesses high-fives and fratboy banter. Fie captures moments of tension while 
Beirne unsuccessfully attempts to convince his peers to invest in priceline.com. 

But Stross too rarely probes for deeper stuff as he veers from anecdote to 
anecdote. When Benchmark's Robert Kagle recommends against investing in 
an LA-based home delivery company called Pink Dot, Stross reports that Kagle 
"told his partners that he could not'get comfortable with the entrepreneur,' 
one of his inviolate prerequisites for doing a deal, and the discussions ended." 
And that's all we hear, leaving the reader with plenty of questions: What does it 
take to make Kagle comfortable? And why didn't the Pink Dot founder fit in? 

A greater flaw is the author's failure to explore fully the competitive tension 
between Benchmark and Kleiner Perkins Caufield & Byers, the most famous 
firm on Sand Hill Road. Setting up Beirne's decision to join Benchmark, Stross 
writes,"If you were willing to abide complacency for security, Kleiner Perkins 
was the place to go." But it's just one of several disparaging comments about 
the rival VC left hanging. 

There's a great story buried inside eBoys. Stross hasn't told it. - Chip Bayers 

eBoys: The First Inside Account of Venture Capitalists at Work, by Randall E. Stross: 
$25.95. Times Business: (8001 733 3000, www.randomhouse.com. 



COMICS 

French in Action 

Decades ago, when the pap that DC Comics spit out 
was barely fit for the 7-Eleven magazine rack, Euro¬ 
peans started taking les bandes dessinees - graphic 
novels - very seriously. Today, the artistic merit of a 
Parisian comics shop may not rival the Louvre, but 
it's a hip way to sharpen up your French. 

If your tastes run to sci-fi, a leader in this genre is 
the Swiss-based publisher Les HumanoTdes Associes 
- home to a few of the artists from the now defunct 
Metal Hurlant (the original version of Heavy Metal 
magazine). Recent series include Urban Games, the 
cartoonish tale of a Blade Runner-\nsp\re6 future 
ruled by a man in a bunny suit. While the illustration 
style is traditionally cartoonish (with a few risque 
touches), the dark undercurrents of the narrative 
make you take the characters a little more seriously 
than you would Archie and Jughead.The storyline in 
the Megalex series isn't especially novel: A drone 
breaks free from his Brave New World with the help 
of an overly pneumatic Winona Ryder lookalike. 

However, the rich, heavily detailed artwork gives 
every panel a stunning three-dimensional feel. One 
of the collaborators on Megalex is cult filmmaker 
Alejandro Jodorowsky. 

For their fantastic art alone these books warrant 
purchase - even if you can't read French. But Anglais 
is on the way: Les HumanoTdes Associes has recently 
formed LA-based Humanoids Publishing, which is 
translating some of the company's books, as well as 
publishing American/European collaborations. I can't 
wait. - Denis Faye 

Megalex #1: “L’Anomalie,” by Alejandro Jodorowsky 

and Fred Beltran: $13. Urban Games #1: “Les rues 

de Monplaisir,” by Christophe Raufflet, Laurent 

Hirn, Laurent Cagniat, and Luc Braunschwig: $13. \ 

Les HumanoTdes Associes: +41 (22) 736 28 75, | 

www. humanos. com. o 
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We're Handspring. And this is Visor™, the latest 
Palm OS handheld computer that has everything 
you need to get organized plus infinite expand¬ 
ability. The secret lies in its revolutionary 
Springboard expansion slot. By simply inserting 
a module, your Visor can become an electronic 
book, a Global Positioning System, a passport to 
the internet, and much more.* Plus, it downloads 
thousands of existing Palm applications, has five 
colors to choose from and the USB connection 
makes syncing to your computer easy. Starting at 
only $149, the price is just as revolutionary. Visit 
www.handspring.com today. And see why Visor 
is collecting quite a loyal fan base of its own. 



Star Trek* Books. 


handspring 

www.handspring.com 


*Modules sold separately, availability may vary. 

Copyright ©2000 Handspring, Inc. All rights reserved. Handspring, 
Springboard, Visor, the Handspring logo and the Springboard logo are 
trademarks of Handspring, Inc., and may be registered in some jurisdic¬ 
tions. Palm OS is a trademark of Palm Computing, Inc., 3Com Corporation 
or its subsidiaries. Star Trek ® & ©1999 Paramount Pictures. 
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MicroShorts Program 


FILM 

Watch My Shorts 

Gen Art is a nonprofit that 
likes to party. Funny, then, that 
its film fests have a rep for 
showcasing cerebral docu¬ 
mentaries like Hands on a 
Hard Body, about a contest to 
win a pickup truck. 

This year's show, screening 
in New York and online at 
iFuse.com, features a series of 
microshorts that are smarter 
than the one-liners in an oxy¬ 
gen bar. David Birdsell's quirky 
vignette Phil Touches Flo uses 
faux-Morricone theme music, 
a cart-before-the-horse nar- 
rative,and a touching close- 
up of an ugly dog's face that 
trumps Tarantino. Matthew 
Konicek's Things to Remember 
About Daumier is a blur of 
vintage grade-school filmstrip 
images that leave the viewer 
with a vague feeling of intel¬ 
lectual nausea. Yet Daumier 
is more than a lovely bit of 
abstraction: Invoking the 
19th-century French satirical 
artist, the short brings Dau¬ 
mier's social outrage into the 
McLuhan age, suggesting that 
at times organized education 
is nothing more than a parade 
of crude cartoons and fuzzy 
lies Pat Blashill 

Gen Art Film Festival: April 
26 to May 2, New York. 

Gen Art: www.genart.org. 
iFuse: www.ifuse.com. 



HARDWARE 


The Blast Shall Come First 

A refined taste in bombastic cinema demands at least Dolby Digital sound with 
its surround speakers and DVD video with its crystal-clear picture and multiple 
widescreen modes. But I live in a small apartment and have neither the space nor 
the cash to get the high-end components. Feel my anguish. 

Since I got Sony's aptly dubbed DVD Dream System, I've been feeling much 
better. Although home-theater-in-a-box isn't a new concept, most packages cost 
more than $800 and still come without a DVD player. Sony combines a DVD/CD 
player with a Dolby Digital and DTS decoding amplifier and AM/FM tuner.The 
sleek 3-inch-high gray box has all the basic inputs and outputs, including an 
optical input for a DSS receiver, which means I can use the system to decode the 
rapidly growing amount of digital TV programming that has surround sound. 

Add five identical satellite speakers and a matching subwoofer to the package 
and I'm in a state of ecstatic bliss.The price tag was close to what I'd have spent 
on a good AV receiver alone, so I even had some money to buy a few DVDs for 
the inaugural movie festival - the must-have THX-mastered Aliens and my 
beloved Apocalypse Now. As if by fate, my roommate had just bought a Sony 
Wega TV, which connected to the unit through the S-Video output for a superior 
picture. Our AV family was complete. 

In a plug-and-play frenzy I had everything set up, including the speakers posi¬ 
tioned around the room, in under half an hour. I'd recommend the optional floor 
stands for the front and rear speakers, since there's no easy way to wall-mount 
them.The onscreen speaker setup guide helps you optimize the sound in many 
different room sizes, including my space-impaired existence. 

The Dream System satellites handled the sounds of exploding exoskeletons 
and throbbing helicopter rotors with startling clarity.The bass from the passive 
subwoofer wasn't deep or tight enough for me, but there's a separate analog 
output so I can connect a powered sub down the road.The video quality was 
excellent, with rich, vibrant colors and crisp details. 

My AV snob pal dropped by and nearly spoiled the party by pointing out 
the Sony's measly 30-watt power output per channel and somewhat noisy DVD 
drive mechanism, which makes a faint whirring sound you can hear when the 
volume is low. Picky, picky. I don't notice anything other than the sweet sounds 
of onscreen mayhem. - Scott Taves 

DAV-S300: $600. Sony: (8001 222 7669, www.sel.sony.com. 



DAVID M. REID 

COO, NextPlanetOver. 

The Tooth Fairy; by Graham Joyce.'This is the most 
disturbing novel I've read in years. Little Sam befriends a 
mischievous tooth fairy, but when Sam grows into adoles¬ 
cence and starts paying attention to girls, the fairy becomes 
jealous and violent. It's ambiguous whether the fairy might 
only be Sam's psychological construction but in my reading 
he does exist. The Tooth Fairy is certainly true to the horror- 
book genre. But it's also a touching coming-of-age tale that 
explores the issue of uncertainty, and the larger literary 
themes speak to more than just slavering horror fans." 



MAX KEISER 

Chair and cofounder, Hollywood Stock Exchange. 

Horton Hears a Who! by Dr. Seuss."This is the definitive 
Internet text for the next 10 years.The world has 6 billion 
people, and network access will be free someday. When 
most of us make it, I believe we'll achieve a sort of critical 
mass that God will hear, just like Horton heard the residents 
ofWhoville.We all have a God-consciousness, which now lies 
dormant. But when human technology awakens it, we'll 
experience a spontaneous, global spiritual epiphany - what 
the Bible calls the Rapture. Horton represents that three- 
billion-and-first person who tips the scales and delivers us 
to the other side of the digital horizon." 


- Paul Spin rad 
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Inbox 


Make up for 

THE BRAIN CELLS 
YOU LOST 
IN COLLEGE 


Point 


Actual Size 


Menu 


elect P Main 


Nothing like a NeoPoint smartphone to boost your IQ. Or the perception of it. 
Its 11-line screen lets you read messages, contact files and menus at a single glance. You 
can update names and addresses on your PC, then sync them directly into the phone (data 
cable and software included). It displays a constant reminder of your next meeting. And 
keeps you in touch with email without being tied to a wall jack. It's the perfect blend of 
cellphone and PDA. NeoPoint smartphones. See more. Scroll less. Be smarter. 

©2000 NeoPoint, Inc. NeoPoint, the NeoPoint logo and Simply More Intelligent are trademarks of NeoPoint, Inc. All rights reserved. 

Features subject to change without notice. * Voice command available on selected models. 
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wireless Internet 

11-line screen 

built-in PDA 
syncs to PC 
voice command* 

wireless modem 

6.5 ounces 


For the nearest store, 
or to buy online, visit 

www.neopoint.com 

NeoPoint 

SIMPLY MORE INTELLIGENT 














GREG OSBY 

The Invisible Hand (Blue Note) 
Alto saxophonist Greg Osby 
showed a penchant for going 
where others can't during his 
tenure with the avant-garde/ 
funk-oriented M-Base Collec¬ 
tive. Here he brilliantly taps the 
talents of guitarist Jim Hall 
and pianist Andrew Hill. From 
the gentle wanderings of 
"Ashes"to the freewheeling 
"Indiana,"these legendary 
innovators add depth to Osby's 
explorations. - Chris J. Walker 



DEVO 

Pioneers Who Got Scalped: An Anthology 

(Warner Archives/Rhino) 

The Spud Boys are back, in a release that finally 
collects the best and strangest of that which was 
Devo. One trip through this legion of tunes will 
perplex anyone: Not incoherent enough to be 
punk, too sarcastic to be New Wave, eventually 
Devo drifted below the musical horizon. But as 
this anthology unfolds, the brilliance of songs 
like "Mongoloid" and "Whip It" is undeniable; 
the band's inspired deconstructionist cover of 
"(I Can't Get No) Satisfaction" will never be 
equaled.This is Devo,feathers and all, outlining 
our sad but predictable devolution in words 
and music. - Philip Van l /leek 



JOHN SCOFIELD 
Bump (Verve) 

Guitarist/composer and longtime funkateer 
John Scofield still dips heavily into the groove 
stream - with enthusiastic help from some great 
fusion players:Tony Scherrand Kenny Wollesen 
of Sex Mob, Soul Coughing's Mark De Gli Antoni, 
and Johnny Dirkin and Erik Kalb of Deep Banana 
Blackout. Scofield's guitar, with its trademark fat 
organ sound, remains the only constant, adding 
soul to the rhythms laid down by ever-shifting 
sidemen. Dirkin and Kalb play a vigorous second- 
line backbeat to Scofield's distorted noodling on 
"Blackout," while Antoni's effects interact with 
the guitarist's shower of bent notes, octave slides, 
squawks, and squeaks on "Beep Beep." -j.poet 



LOU REED 

Ecstasy (Reprise) 

Iconoclastic street poet or apoc¬ 
alyptic rock and roller? Take 
your pick. After years of tumul¬ 
tuous expression, Lou Reed is 
still kicking hard. Embellishing 
his rock quartet with string and 
horn arrangements, Reed re¬ 
visits themes of sex and drugs, 
as well as love and redemption. 
The sprawling centerpiece, 
"Like a Possum," surveys his 
capacity for survival. Coupling 
scorching guitar feedback with 
idyllic romanticism, Ecstasy is 
essential. - Mitch Myers 
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CONLON NANCARROW 
Studies for Player Piano 

(Wergo) 

Frustrated by the performative 
limits of mere mortals, the late 
Conlon Nancarrow sought 
mechanical means to execute 
uberhuman musical feats, com¬ 
posing almost exclusively for 
his custom-modified player 
pianos.The results reached 
polyphonic realms hitherto 
unknown, from the Bartokian 
boogie-woogie-on-speed of 
"Study no. 3"to the atonal glis- 
sandi of "Study no. 25." It's all 
been brought to Earth in this 
five-CD set. - Dean Suzuki 




BILL FRISELL 

Ghost Town (Nonesuch) 

The latest from unpredictable Bill Frisell features 
16 tracks of exotically spare guitar and little else 
(not that he needs any help). It's tempting to call 
this minimalism, but songs like "Variation on a 
Theme (Tales from the Farside)" and "What a 
World," with their busy arrangements, throw off 
such easy labels. It's the mood of Frisell's playing 
that brings it all together. His interpretations are 
consistently dark and measured, while his choice 
of material is typically eccentric. Renditions of A. P. 
Carter's "Wildwood Flower," Hank Williams'Tm So 
Lonesome I Could Cry,"and the Gershwins'"My 
Man's Gone Now" peacefully coexist in a sound- 
scape that feels desolate indeed. - Philip Van l /leek 



MILES DAVIS & JOHN COLTRANE 
The Complete Columbia Recordings 
(1955-1961) (Columbia/Legacy) 

In 1955 Miles Davis, only 29 but already one of 
jazz's most charismatic figures, hired an obscure, 
heroin-addicted saxophonist named John Col- 
trane to play in his six-piece band.Their styles 
couldn't have been more different - Davis sparse 
and dry, Coltrane explosive - but their six-year 
association produced incredibly powerful, haunt¬ 
ing music. Part four in Columbia/Legacy's Miles 
series, this multi-CD set is full of alternate takes, 
live cuts, and ephemera geared toward complet- 
ists. Still, it's a fine complement to the classics of 
the Davis/Trane canon, 'Round About Midnight, 
Milestones, and Kind of Blue. - Tony Scherman 



SUSANA BACA 
Eco deSombras (Luaka Bop) 
Baca's second US release may 
have its roots in the folk music 
of her native Peru, but Eco also 
draws heavily on the singer's 
African heritage. Her supple 
voice channels the cool insou¬ 
ciance of Brazilian vocalist 
Astrud Gilberto, while her all- 
star band - using Andean 
instruments like the cajon (a 
wooden drumming box) - 
grounds her notes with rhythm. 
Capturing the dreamlike quality 
of a Gabriel Garcia Marquez 
novel, Baca spins magic realism 
into sound. - Adrienne Day 
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A breakthrough in getting 
customers to your website. 

Why put barriers between you and your customers? Now, with Internet Keywords, your company, products and brand names bring 

your website. And, your products and brand names are never lost in a 


customers directly to the specific information they want on 
maze of complicated web addresses. Internet Keywords work today in the address line on Microsoft Internet Explorer, or in great 

search environments like msn.com, AltaVista, About.com, GO Network, S Address h,l p ,,www P owerbarcom, p roducls ' 

and Google—reaching over 70% of all U.S. Internet users*. 


by (I Real Names 


To find out more, go to 

Internet Keyword: RealNames Solutions or can 1 - 888 - 468-5993 


IViediaMetrix, December 1999. ©RealNames 2000. 










VIDEO 

Wired at Heart 

Take giant machines running 
amok in a postapocalyptic 
city, throw in severed limbs 
and wide-eyed innocents,and 
you've covered a broad cross- 
section of contemporary 
anime. But not Serial Experi¬ 
ments Lain .This 13-part series 
could double as the work of 
David Lynch, if his next Disney 
movie were animated. 

The series opens with a 
young girl's suicide, and an 
email.When classmate Lain 
Iwakura receives the note, she 
enters a chain of events 
where the natural and virtual 
world become entangled. 
Fractured news reports tell of 
a brain-accelerating designer 
drug and an online gamer 
group that takes their shoot- 
'em-ups way too seriously. 

The movie's visual style 
shifts from bright, impression¬ 
istic blasts of the hip Tokyo 
district Shibuya to detailed 
renderings of computer hard- 
ware.The subtle hum of a 
power transformer threads 
through the narrative and 
suggests the dark side of 
connectivity. It's no accident 
that these episodes are called 
layers. - Scott Taves 

Serial Experiments Lain : 
$29.98 per videotape or 
DVD. Pioneer Entertainment: 
www. pioneeranimation. com. 
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The Wink-Wink Factoid Conspiracy 

Conspiranoia! is a perfect example of what might be called ironoia:the tendency 
of writers to pen breezy books acknowledging that certain conspiracy theories 
could be true, while deploying a pervasive tone of ironic detachment to insulate 
themselves from accusations of having totally flipped their gourds.The idea is 
to cram in so many conspiracies that the whole exercise appears quite mad. 

Author Devon Jackson appears even madder, as he has willfully eliminated 
even the slightest hint of sourcing in his book. Hardcore conspiracists, ever con¬ 
scious of their dodgy credibility, are usually meticulous (often fanatically so) 
when it comes to citing references - and even ironoids are generally careful to 
let their readers know they didn't just make this shit up. Jackson, on the other 
hand, hurls factoid after credulity-straining factoid footnote-free,"in the same 
way," he explains,"if not for the exact same reasons, E. L. Doctorow or Tom Clancy 
chose not to provide sources for books like Ragtime or The Hunt for Red October." 
Those, of course, are novels. 

The only thing that keeps Jackson from falling into the Art Bell abyss is irony. 
Chapters bear wink-wink titles like "The Manchurian in the Rye Conspiracy,""The 
Nefarious Aquarians Conspiracy," and "The Right Is Left Left Is Right Jews Are 
Christians Christians Are Jews Media Conspiracy." Each chapter starts with a 
goofy "map" of words and arrows purporting to chart the alleged connections 
between seemingly disparate elements. For example, the chapter "The Church-22 
Conspiracy"connects Resorts International with Howard Hughes, Allen Dulles, the 
Mafia, and Disney. A 100-word paragraph explains the ties, and a pair of squiggles 
at the page's bottom cross-references Resorts International in "The Schizodelic 
Conspiracy." A triangle implicates it in "The KKK Conspiracy." 

Serious conspiracy fans, ironoiacs included, will find little in Conspiranoia! that 
they haven't heard somewhere else (though I had never thought of connecting 
Amway with the Aryan Nations, or Charles Manson with the Manhattan Project). 
And yet conspiracies have never been presented as neatly between two covers 
as they are here. In fact, the book is the closest thing to hypertext I've found on a 
printed page.The incessant page-flipping necessary to mentally piece together 
all of the thought-bites in Jackson's opus is a thumb-numbing reminder of why 
hypertext was invented. Come to think of it, the rise of ironoia over the past 
several years coincides with the emergence of the Web. Coincidence? I think not! 
-Jonathan Vankin 

Conspiranoia!: The Mother of All Conspiracy Theories, by Devon Jackson: $13.95. 
Plume Books: +1 (201) 933 9292, www.penguinputnam.com. 
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Show Your Faces at the Door 

If you have different passwords on all the sites you 
use, it's hard to remember which ones belong where, 
and using the same password everywhere is a secu¬ 
rity risk. Passcenter.com, a service that securely logs 
you on to all your sites, doesn't ask for a password at 
all: Instead, you click on people's faces to enter. 

Faces? Yep.The human brain, it turns out, is really 
good at remembering what people look like. When 
I created my Passcenter account, the screen started 
looking like the Hollywood Squares populated by 
cast members of The Real World. Then I practiced 
recognizing my faces until I could pick them out of a 
crowd. Now, when I log in, I select the right Passfaces 
amid a Benetton ad campaign's worth of mug shots. 
It's spooky how quickly and consistently I find them. 

But like so many cool tech ideas, something got 
lost in the translation. First of all, downloading faces 
takes longer than simply entering passwords and 
clicking Go. And what should be the service's super- 
convenient bonus - that you can keep all your URLs 
on its site - turns sour when you realize that Pass- 
center hasn't got a way to organize your bookmarks, 
unless alphabetical order is your idea of organized. 

The server also seems erratic about accepting 
logins and new registrations, which hardly makes 
you wanna entrust it with all your usernames and 
passwords. Customer support is slow, and its techni¬ 
cians blamed certain browser/OS incompatibilities 
for my troubles. So I tried to register on several other 
machines, but never achieved 100 percent reliability. 

Still, I'm convinced there's hope for this idea (so 
is RSA's Jim Bidzos and other investors in the site's 
creator, ID Arts). For now, Passcenter is fun to play 
around with; given a more robust Web site and a 
higher-bandwidth world, it may become part of our 
everyday lives. - Tiffany Lee Brown 

Passcenter: www.passcenter.com. 

ID Arts: info@id-arts.com. 
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Media costs around $1/GB! 


Drives as low as $299*! 


Affordable? Yes. 
Reliable? You betcha 
Spacious? Oh yeah. 
Shuck corn? Um. no. 


Now there’s a drive that offers it all: From completely automatic backup to the ability 
to play video. We’ve combined the capacity of high-performance tape with the 
convenience of removable storage. The OnStream Echo 30GB Drive is the perfect 
backup solution for power desktops and workstations. 

Sorry, you’ll have to shuck your own corn. 

Find out more when you visit www.onstream.com/info 
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Lost and Found 

Freaknest is a mutant coming-of-age 
story set at the end of the world, an 
end at once cozy with the promise of 
gene therapy and ultrasmart appli¬ 
ances and horrific in its depiction of 
Old Testament-style weather convul¬ 
sions and secret genetic experiments. 

In the middle of the next century, 
police discover a group of neglected 
and possibly abused children in a 
London mansion. With nowhere else to 
put them, the kids are shipped off to 
the Aiwa-Benz Neural Orientation & 
Maturation Assessment Lab (aka 
ABNORMAL) for rehab. After a promis¬ 
ing start, X rays show something is 
growing in the kids' brains, replacing 
the organic tissue. And it was put 
there. Are the kids some crackpot's 
biological Tinkertoys? 

For all its surface weirdness, Freak¬ 
nest is a naif's tale, in the tradition of 
an innocent, orphaned Oliver Twist 
asking for a little more food/love/ 
humanity while being brutalized by a 
world beyond his comprehension. 

Author Lance Olsen is one of those 
rare birds who is both a lit professor 
and an honest-to-god writer. Freaknest 
never falls into the literary trap of 
taking itself too seriously. Olsen, like 
Twain and Burroughs, knows that you 
can attack serious topics in a non- 
serious way without diminishing their 
gravity. - Richard Kadrey 

Freaknest , by Lance Olsen: $12. 
Wordcraft of Oregon: 
wordcraft@oregontrail. net. 


JUST OUTTA 


B E T 




RELEASE: SPRIN8 

Planet Share 

Ever wonder if your AOL 
buddies are on the same 
planet? Now it's time to see. 
Using brightly colored space 
orbs, Ububu helps you orga¬ 
nize bookmarks and share 
them with users far, far away. 
The desktop scheme popu¬ 
lates your screen with plan¬ 
ets, each of which links to 
Web sites and desktop appli¬ 
cations; it's an interface with 
enough pizzazz to make 
Microsoft's Active Desktop 
feel very mundane. Ububu 
is even filling out its inter¬ 
planetary vision by hiring 
Star Trekker Patrick Stewart 
as spokesperson. 

To share your world with 
others, simply email a planet 
ora small constellation.The PC 
software - a Mac version is 
soon to follow - appears on a 
friend's computer after a short 
download. 

Whether Web surfers will 
want to download a plug-in 
to redecorate their desktops is 
open to debate, but Ububu 
will keep the universe tidy for 
those who do. - Bob Parks 

Ububu: www.ububu.com. 



RELEASE: SPRIIS 

Marking Time 

Many radio stations give out membership cards, but 
Smooth Jazz KKSF in San Francisco goes one step 
further: It issues iTags.The keychain devices let lis¬ 
teners bookmark the songs or ads they like by click¬ 
ing a button. Later, they connect the iTag to their 
home computers to read up on or buy the songs 
they marked, or learn more about an advertiser. 

Similar programs are rolling out in six cities, with 
more on the way. Because servers track statistics that 
quickly reveal what's popular and with whom, it's a 
music-industry dream come true - iTag maker 
Xenote even imagines adding a THIS SONG sucks 
button.The clickers have great potential for commer¬ 
cials as well, since advertisers can finally know how 
well the messages they scatter through the airwaves 
actually spark interest and drive sales. (If the iTags 
become popular, we might see fewer ads devoted to 
untrackable, brand-shaping cleverness and more 
based on direct-response haranguing:"To get this 
special one-time deal, click now! Click now!!") 

iTags work by noting the exact time a user clicks 
on the button and then comparing these time 
stamps against the radio station's playlist logs. An 
ideal clicker, of course, would sync with any radio 
station, and this fall Xenote plans to introduce a 
multistation model that will determine which station 
you're tuned to.Technically, it will work by transmit¬ 
ting an inaudible, low-power signal over the entire 
breadth of the FM band, zooming up from 88 to 107 
and detecting precisely when your radio responds. 
Meanwhile, Xenote is also developing a barcode¬ 
reading version, for bookmarking physical products. 

The company motto,"Bookmark the Real World," 
reflects not just ambition but a basic change in 
our relationship to ephemera. With everything 
tagged, nothing interesting has to be lost. 

- Paul Spin rad 

Xenote: www.xenote.com. 



RELEASE: APRIL 

Eros by Air 

Sometimes true feelings are more 
easily shared in writing than face-to- 
face. That's the prime mover of a kids' 
PDA called Cybiko.The Palm-sized 
gadget works as a portable instant 
messenger to send and receive con¬ 
fessions with other Cybikos up to 300 
yards away.The mini QWERTY key¬ 
board allows users to bang out mash 
notes with ease. 

Invented by David Yang, a former 
Moscow Institute of Physics and 
Technology solid-state physics stu¬ 
dent, Cybiko has its own operating 
system, a personal organizer for chil¬ 
dren, and a Doom-like game that 
allows several units to play together 
wirelessly.There's even a romance 
enhancement function: Users who 
program in their interests can be 
silently alerted when someone with 
similar interests walks into range. 
More serious-minded young 'uns can 
try their hand at programming new 
games for the device. 

The $149 Cybiko will vie for par¬ 
ents' money against the recently 
released $69.95 Lightning Mail from 
Hasbro. Lightning Mail has only a 50- 
foot range for instant messaging and 
fewer features, but it comes with a 
built-in modem and free access to 
Internet email through NetZero. 

- Bob Parks 

Cyb i ko: www. cybiko. com. 
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IF YOUR BUSINESS' NEEDS EXCEED 
THAT OF YOUR INTERNET SERVICE, THERE ARE 
ALWAYS OTHER WAYS OF COMMUNICATING. 


If you sometimes feel that your Internet service is taking you for a rough ride, 
it's time you found a provider with the capacity you need, like UUNET,®an 
MCI WorldCom 8 ” 1 Company. We know you depend on the Internet to communicate 
with customers and business partners more each day. That's why we built 
the world's highest capacity, most expansive and reliable IP network, 
so you can depend on the Internet to do business. Businesses in over 70 
countries and six continents depend on us. You should too, because we're the 
provider you'll never outgrow. So call 1 800 874 5156 or visit us at www.info.uu.net. 
UUNET. We'll guarantee vou thoroughbred service from a real workhorse. 


UUNET 


An MCI WorldCom Company 


U.S.: +703 206 5600 Canada: 1 888 242 0653 © 1999 UUNET Technologies, Inc., a subsidiary of MCI WorldCom, Inc. All rights reserved. The UUNET logo is a trademark 
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Consuming Images 

In an age when anti-adver¬ 
tising has gone mainstream, 
it's not surprising to find 
creatives like Seattle-based 
designer-provocateur Shawn 
Wolfe who have made a 
career of redefining commer¬ 
cial art. 

Wolfe (aka Beatkit) 
creates convincingly adlike 
images that sell nothing 
more than paranoia and 
skepticism.The street posters, 
T-shirt designs, Negativland 
album covers, and Raygun 
spreads in this compendium 
form a particularly ambiva¬ 
lent modern aesthetic. Wolfe's 
work combines elements of 
Dada, computer-generated 
club graphics, and many, 
many registered trademarks. 
He even weaves the language 
of branding into a sexy comic 
narrative."Your price point is 
perfect... I love you" coos a 
machine-headed lackey to a 
nude female. 

The amorphous brand 
name Beatkit may not be as 
iconic as Shepard Fairey's 
Andre the Giant, but Wolfe's 
widget-enhanced, propagan¬ 
dists call to "Panic Now" is 
something you'll want to buy 
into. - Glen Hel fond 

Uncanny: The Art & Design 
of Shawn Wolfe : $20. 
Houston: (800) 932 5475, 
www. wehaveaproblem. com. 
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HARDWARE 


Go, Speed Racer, Go 

Sure, having the newest gadgets is like having the latest high-performance car. 
But owning a laptop that is never going to be sold on American shores? That's 
like having a mint-condition DeLorean with the cocaine still in the side panels. 

With its brushed-aluminum exterior, Panasonic's CF-M1ER - or as the 
Japanese machine is labeled, the Let's Note - even looks like an exotic car. 

I picked it up from an American boutique importer, Dynamism Worldwide 
{www.dynamism.com), and despite its childish moniker, Let's Note is a sophisti¬ 
cated eye-catcher.The minuscule subnotebook packs the horsepower of an over¬ 
size notebook into a tiny 3.08-pound chassis.The numbers of what lies under 
the 10.6-by-8.4-by-1.1-inch hood are impressive: Pentium III 500-MHz processor, 

192 megs of SDRAM, 24x CD-ROM, 8.1 -Gbyte hard drive, 11.3-inch XGA screen, 
and built-in 100/IOBaseT and 56K modem. I must note, as well,that the machine 
ran a full seven hours on the two-battery configuration. 

Dynamism sells several Japanese status machines you've probably never held 
in your hands.The site currently offers a featherlight Fujitsu notebook with DVD, 
a Toshiba with separate MP3 remote control, and a little eye candy for the desk: 
an NEC slimtop that buries its processor in the flatpanel screen. Rest assured that 
if you do buy a notebook from Dynamism, the company replaces the Japanese 
version of Windows with a US copy of Windows 98, and tests its performance. 
And within one year, Dynamism will FedEx an ailing notebook back to Japan, 
where the manufacturer's warranty is honored, for free. In addition, it furnishes 
unlimited free tech support via toll free phone and email. 

There are a couple of downsides, however. First is the nature of ultraslim note¬ 
books: Being so small means tiny keys and big headaches for those who are all 
thumbs. Another problem is the keyboard layout: All the alphabet chicklets are in 
their usual places, labeled in English as well as kanji, but commas, quotation 
marks, and semicolons are hard to locate amid the ideograms. (As an uninten¬ 
tional benefit, you can probably start learning the basic characters for future 
sushi menu translations.) I also experienced an occasional system lockup. 

Unfortunately, I couldn't find any fellow gearheads to astonish with this lap¬ 
top's cherried-up feature set. But at least / know. - Darren Gladstone 

Panasonic CF-M1ER: $3,999. Distributed in the US by Dynamism: (800) 711 6277, 
+1 (312) 953 4479, www.dynamism.com. 
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Pat Blashill is a freelance writer living and working in 
New York City who has written for Details, Rolling Stone, 
and Spin. 

Tiffany Lee Brown ( www.magdalen.com ) lives in 
New York City, where she sings with the Mirbane Project 
and writes about culture, music, and technology. 

David Cohen ( davidycohen@yahoo.com ) writes for The 
Daily Telegraph from the northern hills of London Towne. 

Adrienne Day lives and writes in New York City. 

Denis Faye ( dfaye@ekno.com ) is an expat writer living in 
France, where he's depending on generous US technology 
and culture magazines to fund his stay. 

Darren Gladstone ( darren_gladstone@hotmail.com ) gets 
paid to play computer games as senior editor at incite 
magazine. 

Glen Helfand ( glen_h@sirius.com ) is a freelance writer, 
critic, curator, and former graphic designer. 

Richard Kadrey ( kadrey@well.com ) is the author of the 
Covert Culture Sourcebook, ar\6 two novels: Metrophage and 
Kamikaze L'Amour. 

Mitch Myers {comeback@mcs.com), a psychologist and 
freelance writer in Chicago and Manhattan, spends a lot 
of time on the phone. 

j. poet {poebeat@earthlink.net) writes about world music 
and pop culture for a variety of publications from a pink 
Victorian flat in San Francisco. 

Tony Scherman's Backbeat: Earl Palmer's Story was recently 
published by Smithsonian Press. 

Dean Suzuki teaches music history at San Francisco 
State University and is a programmer at KPFA in Berkeley, 
California. 

Scott Taves ( scott_taves@hotmail.com ) is an entertainment 
journalist who is attracted to loud noises and shiny things. 

Jonathan Vankin's 50 Greatest Conspiracies of All Time was 
recently updated to 70 Greatest Conspiracies of All Time, 
proving he is not above cashing in on the ironoia trend. 

Philip Van Vleck {pvv@bellsouth.net) covers pop music 
and theater for The Durham Herald-Sun. 

Chris J. Walker ( cwalker1@compuserve.com ) is a freelance 
music journalist in Los Angeles. 



















End the frustrations of calling while abroad 



worldwide. 
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Nextel Worldwide entitles the bearer to 
number for use both at home and abroad. 

0 "•“fM receive calls without 

ive hassle of calling cards 

or nprKmg 

we phone, one numsek. 
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Introducing Nextel Worldwide SM and the i 2000™ phone. 

You’ll have access to the Nextel National Network - the largest guaranteed all-digital wireless 
network in the U.S. - and in more than 65 countries around the world. With international 
per-minute rates comparable to international calling cards* Order now. Call 1-800-569-2539. 

NEXTEL How business gets done: 1-800-569-2539 nextel.com 

Also available at these retail locations: 0f££C& JDOEJPOT, 




Nextel phones are manufactured by Motorola, Inc. 

Available at participating locations only. *Based upon standard AT&T, MCI WorldCom and Sprint calling card rates effective 2/29/00. ©2000 Nerrtel Communications, Inc. All rights reserved Nextel, the Nextel logo, 
Nextel Worldwide and Row business gets done are registered trademarks and/or service marks of Nextel Communications, Inc. ©Motorola and i2000 are trademarks and/or registered trademarks of Motorola, Inc. 







Great stuff - tested and approved in our top-secret labs. 


BEST 


Night-Vision Spotting Scopes 



FIRST CLASS: 


( Hitek International CyberEye 003 

While folks in uniform get the most sensitive scopes, the 
rest of us can night-stalk with top commercial gear like 
CyberEye 003, a single-eye spotter without the bulk or 
expense of binocular design. An uncertified gen-3-grade 
intensifier tube delivers a system gain of around 3,000 
that turns deep-woods darkness into green-tinted clarity, 
and the IR illuminator lets you snoop in caves without 
disturbing inhabitants. The 16-ounce, metal-cased Cyber¬ 
Eye has a camera-style C-mount, so you can replace the 
wide-angle optics (lx, 40-degree view) with your favorite 
zoom lens. A socket underneath fits tripods or rifle mounts. 
CyberEye 003 with IR illuminator: $3,195. Hitek International: 
(800) 546 4448, +1 (650) 363 1404, www.nightsight.com. 

BUSINESS CLASS: 

ITT Industries Night Quest 150 

A leading manufacturer and retailer, ITT sells gen-2 and 
gen-3 tubes to other scope vendors; its own Night Quest 
150 uses a gen-2. With a minimum system gain of 2,000, 
this tough, plastic-dad scope is practically worry-free: It's 
waterproof, it floats, it takes AAA batteries (most others 
need 3-volt lithium), plus auto-shutoff conserves power, 
and bright-source protection prevents tube damage even 
in broad daylight. Like CyberEye, the 17-ounce Night Quest 
has a 40-degree field of view, at lx magnification. 

Night Quest 150: $1,595. ITT Industries: (800) 448 8678, 

+1 (540) 362 8000, www.ittnv.com. 

COACH: 

Night Owl Optics Night Odyssey N0N03 

Though US companies no longer produce gen-1 tubes, 
Russian output has flooded the market and made night 
vision far more affordable. The 16-ounce Night Odyssey 
can't approach gen-2 or gen-3 clarity, but its reported 
system gain of 1,400 does nice work, especially with the IR 
illuminator. While 3x optics mean 12-degree tunnel-vision, 
a sharp image, easy focusing, and comfortable design 
raise this handsome scope above the competition. 

Night Odyssey NONQ3: $350. Night Owl Optics: (888) 644 
4886, +1 (212) 229 0297, www.nightowloptics.com. 
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FIRST CLASS: 

Amrel Rocky II Plus 

Top ruggedized laptops - including the sky-high gear 
traversing Mount Everest (see page 240) - meet MIL-STD 
81OE standards, which subject devices to repeated drops, 
spraying water, vibration, sand, heat, and freezing. The 
mil-spec magnesium Rocky II Plus leads the pack, espe¬ 
cially when the 9.5-pound portable is set up with a backlit 
keyboard, a 12.1-inch sunlight-readable color touchscreen, 
a 400-MHz Pentium II, a 10-Gbyte hard drive, and 256 megs 
of SDRAM. CD-ROM, DVD, and CDPD wireless modem mod¬ 
ules swap in and out. Dual battery chargers and a vehicle 
docking station round out this battle-ready asset. 

Rocky II Plus: $9,690. Amrel Systems: (800) 882 6735, 

+1 (626) 303 6688, www.amrel.com. 


FIRST CLASS: 

CIDCO Smart Phone CL990 

Pre-caller-ID, answering the ring was even riskier business. 
Today, phones like Smart Phone CL990 unmask nuisance 
callers long before they've got your ear. The handset's 
backlit three-line display accesses a 50-entry directory that 
identifies by name both incoming callers and people 
you're dialing. You can roam cordlessly up to 2,500 feet 
from the base, while the 900-MHz digital spread-spectrum 
connection ensures privacy. Dedicated keys on the speaker¬ 
phone integrate with all major telco-subscriber message 
centers for full voicemail control; you'll have no worries 
about access numbers, code sequences, or prompts. 

Smart Phone CL990: $249.99. CIDCO: +1 (408) 779 1162, 
www.cidco.com. 


BUSINESS CLASS: 

Itronix X-C 6250 Pro 

How does Itronix recommend you clean its 6.9-pound 
X-C 6250 Pro? In the dishwasher. Santoprene shocks 
and a rustproof magnesium frame protect the 10.4-inch 
color screen, glowing keyboard, 266-MHz GXm processor, 
6.4-gig hard drive, and 128 Mbytes of RAM. Rubberized 
plugs guard all ports, and the CDPD cellular modem, 
microphone, and speaker support both data and voice 
communications in the field. Meanwhile, the phone line 
analysis system lets you play Wichita lineman. 

X-C 6250 Pro: $5,995. Itronix: (800) 441 1309, 

+1 (509) 624 6600, www.itronix.com. 

CUACH: 

Melard Technologies Scout 2 

Encased in rubber-coated magnesium, the 5.5-pound 
Scout 2 All-Terrain Subnotebook has a 7-inch backlit color 
touchscreen, an AMD K6 233-MHz processor, 64 megs of 
RAM, and a 4.3-Gbyte hard drive - ample power for most 
uses, although editing on-scene video footage will need 
to wait. Cellular data, voice, and wireless LAN modems 
communicate everywhere. While Panasonic's Toughbook 
27 is faster. Scout 2 takes more punishment. 

Scout 2 : $4,165. Melard Technologies: +1 (914) 273 4488, 
www.melard.com. 
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BUSINESS CLASS: 

Casio MA-240 Phone System 

A natural for the small/home office, Casio's cordless 
MA-240 Phone System handles two phone lines, stores 
30 name-number pairs, and has a 300-foot range. But 
its most unique trick is juggling up to 12 handsets. The 
system comes with one - it's light, comfortable, and has 
a two-line display. And you can add more handsets just 
like it, at $99 apiece. Each has a belt clip and headphone 
jack to allow hands-free talking, plus you can ring the 
other handsets, to make the system work as an intercom. 
MA-240 Phone System: $199. Casio Communications: 

+1 (310) 320 9810, www.casiophonemate.com. 

CUACH: 

AT&T 960 

The AT&T 960 helps keep pesky telemarketers at arm's 
length, though it also forces you to stay within the cord's 
reach. The speakerphone base has a four-line display 
that accesses a 28-number phone book and lets you 
review a 99-entry incoming-call history. For voicemail 
subscribers, a message-waiting light means never having 
to pick up to listen for that fast broken tone. And if you're 
overcome by the urge to wander, you can always splurge 
and add a 25-foot phone cord. 

960: $79.99. AT&T: (800) 222 3111, www.telephones.att.com. 























































Introducing the First True TV/Computer Monitor 


You’ll never 

SEE THE WORLD 
THE SAME 
AGAIN. 


3-in-l TFT monitor with TV 
tuner & video inputs 

Resizable PIP 

Remote control 

Built-in stereo speakers 

Digital zoom to 64 times 

Wider viewing angle 

High brightness and contrast 

17" monitor: 1280 x 1024 
max. resolution 

15" monitor: 1024 x 768 
max. resolution 

VESA wall mount compatible 
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Stay tuned with the 
SyncMaster MP Series 


SAMSUNG DIGITS 


1 -800-SAMSUNG • www.samsungmonitor.com 

© 2000 Samsung Electronics America. SyncMaster is a trademark of Samsung Electronics America. 
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If you've been putting off investing 
for your retirement, we have a sugges¬ 
tion for you: don't sit on it any longer. 
Visit National Discount Brokers 


to a full range of IRA products, and, just retirement planning*, including a "top 
as importantly, we provide the tools to 


ten" list of things you need to know. 


help you make sense of them all 


If you prefer, you can talk to a 
Our Retirement Center, for example, Retirement Specialist by phone or e-mail 
will help you with the ins and outs of 


(ndb.com) instead. We offer access 


to discuss the retirement products avail 


able through NDB. And if you still have 


specific questions, you can take advan 


tage of our hot links to other helpful sites 
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like the Social Security Administration or 


the Internal Revenue Service 
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DUDirect 
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1-800-4-1-PRICE. And find out why so 


many investors are flocking to NDB 
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Financial Services Monster Mash 


The do-it-yourself model of investing, centered on Internet trading, should be regarded as a 
serious threat to Americans'financial lives/'That was Merrill Lynch vice chair John'launny" 
Steffens' 1998 take on the revolution his firm had decided to sleep through. But last June, the 
full-service giant emerged from its Net-proof bunker to announce that the threat of ignorant 
retail investors losing their retirement savings wasn't nearly as worrisome as that of Merrill 
itself ceding a potentially dominant position among ebrokerages.Turns out Merrill's arrival 
online coincides with an all-out financial services war. 

The new Merrill Lynch Direct set its prices high - $20,000 opening balance, $29.95 for trades of 
up to 1,000 shares - but adds little more value than access to research. Still, in Q4 1999 it drew 
$36 billion in new assets, surpassing by $3 billion the funds pulled in by discount king Charles 
Schwab. Merrill's customer assets now amount to $1.7 trillion, compared with Schwab's $725 
billion and E*Trade's $44 billion. In the online arena, the lumbering giant has hit stride quickly. 



Brick-and-mortar giants and ebrokers alike are shaking up the "full service" landscape. 


Virtually all of Merrill's e-growth, however, reflects old customers signing up for new services, 
according to James Marks, online financial services analyst for Credit Suisse First Boston.The 
real battle, he says, is not for the Net but for overall consumer savings.The Financial Services 
Modernization Act of 1999, instituted last November, allows US securities firms, insurers, and 
banks to merge. Now financial firms of all kinds are scrambling for the spoils: deposits to credit 
unions, thrifts, banks, brokerages, mutual funds, and insurance companies. In January Schwab 
acquired US Trust, while E*Trade bought Telebanc Financial. Merrill countered in February by 
offering its investment customers federally insured savings accounts. 

In the emerging world of integrated financial services, Merrill's 700 brick-and-mortar locations 
in the US will give it an edge. However, Schwab is formidable, with 300-plus branch offices and 
an array of services aimed not only at its traditional discount customers, but also at high-net- 
worth investors who formerly graduated to Merrill, Goldman Sachs, or Morgan Stanley. Will 
E*Trade and the other Net-only brokerages fall by the sword of these Goliaths? Or will they be 
acquired by banks looking to get into the securities business? Regardless, for the time being 
they offer a simple value proposition that the more service-oriented brokerages are unlikely to 
match: extremely inexpensive access to the market. - Dan Brekke (brekke@well.com) 

Merrill Lynch: www.merrilllynch.com. 



§ 


Valuation models come and go, but human nature 
doesn't change. So it makes sense, according to 
Russell Fuller and Richard Th'aler, to base invest¬ 
ment strategies on psychological principles rather 
than the usual research reports and performance 
indicators. Behavioral finance, as this approach is 
known, has spawned successes such as Fuller & 
Thaler Asset Management, in part by suggesting 
unlikely ways to pick stocks. 

While conventional wisdom assumes that 
investors act rationally, behavioral finance theo¬ 
rists believe humans are wired to make certain 
kinds of mistakes. The trick is to recognize these 
errors, such as anchoring and overconfidence, and 
buy or sell before the market catches up with you. 

Anchoring, for instance, leads investors to act as 
though present conditions will continue. Take the 
case of Qualcomm, the S&P 500's best-performing 
stock in 1999, whose price peaked on January 3, 
the first trading day of the new year. "Were new 
investors motivated by rational assumptions?" asks 
Howard Simons, professor of finance at the Illinois 
Institute of Technology."Or were they anchoring 
an irrational belief that the price would continue 
to rise at such an unsustainable pace?" Either way, 
they got burned as the stock lost 39 percent of its 
value by January 28. 

Dallas-based Fuller & Thaler uses behavioral 
principles to manage $900 million in institutional 
assets. The firm also advises the Undiscovered Man¬ 
agers Behavioral Growth Fund, a mutual fund that 
has gained 124.02 percent over the past 12 
months and 29.46 percent this year (as of March 6). 

Undiscovered Managers requires a $250,000 
minimum investment, but you can test behavioral 
ideas with any sum using a classic behavioral bell¬ 
wether known as the magazine-cover indicator. 

By the time a stock is covered in the monthly 
press, the theory goes, its potential market is 
oversaturated and the price is sure to tumble in 
short order. Case in point: America Online. After 
prominent coverage in virtually every major US 
news publication following its merger with Time 
Warner, AOL stock promptly slid 50 percent. 

- Jonathan Hoenig (www.capitalistpig.com) 

Fuller Si Thaler Asset Management: 
www. fullerthaler. com. 

Undiscovered Managers Behavioral Growth Fund: 
www. undiscoveredmanagers. com. 
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Charitable Giving 

Virtue Capital Gains 

Your cup runneth over with dot-com gravy. 

It's high time to cash out, but with the recent 
tax season fresh in your mind, the thought of 
paying 30 percent on capital gains makes you 
feel as though the tech bubble has finally 
burst - right in your face. 

If you donate shares you've held for more 
than one year to a nonprofit organization, you 
can deduct their full worth (up to 30 percent 
of your adjusted gross income) and sidestep 
capital gains tax to boot, possibly saving more 
than you invested. But for many beneficiaries 
of the Internet economy, putting those appre¬ 
ciated assets into a donor-advised charitable 
fund like those offered by Fidelity and Schwab 
might be a better choice. 

Gifts to a charitable fund garner the same 
tax advantages as direct donations, but 
because appreciated assets are converted to 
cash and reinvested in low-overhead mutual 
funds, you can share the wealth with any 
number of organizations on your own sched¬ 
ule. You can "recommend" a grant from the 
fund at any time. The charitable fund will 
make sure the recipient is an IRS-approved 
nonprofit, then cut a check. 

Stocks make up the lion's share of deposits 
to the Fidelity Charitable Gift Fund, according 
to fund president Cynthia Egan. The mini¬ 
mum initial deposit is $10,000, and $1,000 
per subsequent deposit. Grants must be at 
least $250, increasing in $50 increments. 

The Schwab Fund for Charitable Giving has 
identical deposit requirements, but grants can 
be any amount over $500. 

Both funds boost charitable instincts with 
online convenience. You can research nonprof¬ 
its, view records, and, in Fidelity's case, recom¬ 
mend grants and make deposits over the Web. 
And neither you nor the recipients of your 
largesse need a broker to liquidate securities. 

But convenience and tax savings are only 
means to a more noble end, says Schwab 
spokesperson Mo Schafroth."A lot of people 
who come to the fund aren't desperately 
looking to write a check on December 31," he 
observes."They want a long-term giving plan. 
They want to make an impact." - Heather 
Bourbeau (hbourbeau@thestreet.com) 

Fidelity Charitable Gift Fund: 
www. charitable-gift. org. 

Schwab Fund for Charitable Giving: 
www. schwabcharitable. org. 


Webjacked 

The denial-of-service episodes that hit some of 
the most visible sites on the Web (Yahoo!, eBay, 
E*Trade) revealed, once again, the fragile state of 
Internet security. So far, hackers haven't affected 
stock market averages or the health of the larger 
economy. But could they? Will future attacks be 
more damaging? 

Web outages won't hurt the US economy anytime 
soon. Money passing through the sites attacked in 
February constitutes a mere rounding error in the 
$9 trillion scheme of things. Of course, sustained 
downtime would be devastating to any single com¬ 
pany, making an arms race between hackers and 
Fortune 500 CIOs sadly inevitable. Of Wired Index 
companies, Charles Schwab probably has the most to 
lose. AOL, Cisco, and Wal-Mart are at risk as well. 

More ominous is the possibility that business and 
consumer confidence will sink in the wake of Inter- 


INDEX PERFORMANCE (as of 2/29/00) 



Name 

Since 11/30/95 

Previous 12 Mos. 

YTD 

Wired Index 

+455.28 % 

+64.61 % 

+6.14% 

Nasdaq Composite 

+343.42 % 

+105.27 % 

+15.40% 

Dow Jones Industrials 

+99.59 % 

+8.83 % 

-11.90% 


The Wired Index tracks 40 public companies selected by editors of Wired to serve as a bellwether 
for the new economy. For a complete description and the latest results, see stocks.wired.com. 


net security snafus. It's impossible to bury bad news 
on the Net. Once upon a time, when a company's 
computers went down, no one knew except employ¬ 
ees and a few disgruntled customers. Now the whole 
world knows - instantly. If online business were 
disrupted broadly over a period of weeks or if 
cyberthieves pulled off a major heist, ecommerce 
could spin down to a moribund crawl. 

Still, it's unlikely that security breaches alone will 
hobble the Web juggernaut. Carjacking happens, but 
we still drive because the odds are against any one 
of us being hit. As long as the Internet delivers value, 
people will use it, despite the dangers. - Phil Hood 
(phood@actnet.com) 


l/ulture’s-Eye View 



You can do as well when a stock plummets as when it skyrockets - if you have the stomach to sell short. Of course, 
if a stock on your short list takes off, you're open to infinite upside risk. Consequently, short traders develop 
keen noses for weak stocks. (See "The Daytrader, the Dumbass, and the New Democracy," Wired 8.04, page 226.) 

Where do they smell trouble? This image depicts a selection of Wired Index and S&P 500 favorites as a 
metropolis of skyscrapers sorted by magnitude of dividends (x-axis) and percentage of ownership by officers, 
directors, and other insiders (y-axis). Height is the percentage of outstanding shares sold short as of February 29. 

Online news pioneer Knight-Ridder (KRI) and satellite communications specialist Globalstar (GSTRF) have 
attracted shorters like buzzards to an injured jackrabbit. Acxiom (ACXM), Nextel (NXTL), Polaroid (PRD), and 
Wind River (WIND) stand out as well. 

Shorting is heaviest on the inside-owned side of town. A freak correlation? It raises questions, at least, of 
ethics and legality. Mines have always hedged their gold to take advantage of favorable market conditions. 
Maybe folks in the Yukon of the new economy have learned the same trick. - Clem Chambers (clem@on-line.co.uk) 
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Greeks, Chinese, Germans, 
Russians, Italians, Uzbeks, 
Namibians, Turks, Japanese 
and Americans all speak 
the same language. 

Money. 

FT.com 


FINANCIAL TIMES 



At FT.com, you can get up-to-date business and financial news from anywhere in the world, 
whether it's Nairobi or New Jersey. Let's face it, if you want to succeed in business today, you 

need the complete, global perspective. The world doesn't turn on a dime. 





Talking to Strangers 

◄ 233 becomes "Had we get this minefield?" 
before he's offered a chance to correct it. 

I wouldn't trust my life to it yet."Speech-to- 
speech translation is taking two hard problems 
that still haven't been completely solved - 
speech recognition and MT - and plugging 
them together," Frederking says. 

Diplomat uses "multiengine MT," combining 
so-called example-based MT and a simple glos¬ 
sary of frequently used phrases. Example-based 
systems look for correspondences between 
words and phrases and parallel texts in the 
source and target languages ("bilingual corpora," 
in MT-speak) and generate statistical models of 
likely translations. Knowledge-based MT is a top- 
down approach, an effort to code enough rules 
and relationships into the process to account for 
most of the words and phrases that might come 
up in a passage of writing. Example-based MT is 
more a data-driven approach, allowing the com¬ 
puter to derive translation strategies from its 
observations in the wild - within the texts them¬ 
selves. Once the various engines complete their 


translations of a phrase, Diplomat uses Bayesian 
statistical methods to select the one most likely 
to be accurate. (See "The Quest for Meaning," 
Wired 8.02, page 172.) 

Translating between English and Croatian was 
an especially tough assignment because there 
aren't a lot of bilingual corpora lying around for 
statistical analysis - even on the Web. Recorded 
archives of Croatian speakers for programming 
the voice recognition modules are equally hard 
to come by.The researchers' indispensable ally 
turned out to be the Croatian population in Iron 
City.The team discovered that Zajednicar, the 
most popular Croatian newspaper in the US, is 
published in Pittsburgh.The paper's staff gave 
the university years of back issues to scan for 
their statistical models of the language. Ten 
Croatian locals came to work on the project; a 
faculty member's Bosnian wife furnished the 
phonemes for the voice synthesizer. After two 
months, they had a working prototype. 

Then, says Frederking, the Army decided it 
"didn't want to field-test our device by trying to 


talk to guys with machine guns." But Diplomat 
will be given a second chance: Lockheed Martin 
has plans to demo the prototype of a new device 
it's building that incorporates the Diplomat code. 
One possible configuration is a wireless client 
thin enough to fit into the pockets of combat 
fatigues, that has most of its code on a server. 

The demo is being underwritten by a school for 
Army chaplains, which makes senseiThe first 
soldiers sent in to talk with the locals - or even 
enemy POWs - are often clergymen. 

In Search of Dick Tracy 

The indecipherable command-line interface lives 
on in the decor of the IBM offices in Somers, New 
York. At each intersection in the stark white hall¬ 
ways, arrows direct the hapless visitor to destina¬ 
tions like "CDRF" and "DCBE." I'm here for a demo 
of IBM's Native Search, which went live on the 
company's alphaWorks site late last year. 

Native Search lets Chinese speakers use search 
engines like Yahoo!, AltaVista, Google, and HotBot 
in their own languages. Queries typed in Chinese 
characters are converted to English and fed to 
the search engines; the resulting pages are trans¬ 


lated back into Chinese, their formatting intact. 

Using Native Search to scan through head¬ 
lines on US news sites, I learn about The Singers, 
a TV show about New Jersey gangsters, and I'm 
tipped off that investors looking for "huge flota¬ 
tion" in the wake of the AOL-Time Warner merger 
are "yelling at wrong tree." Still, the translations 
are good enough for me to get the gist of the 
morning news and do some casual browsing. 

"The object of this translation is not accuracy," 
IBM's Daniel Jue, my guide and translator, admits 
candidly.The lesson that MT researchers have 
taken from the first generation's rise and fall is 
truth in advertising: If anyone uses these prod¬ 
ucts with Star Trek in mind, they're sunk. MT is 
like a 12-step program for software developers 
- one day at a time. 

Curious about what Native Search users in 
China are trying to sniff out on the Net, I ask IBM 
for a list of popular queries. I'm told that "privacy 
and other considerations" prevent the company 
from giving me a list of actual search terms, but 
IBM says that top searches include "technical 


information and computer-related material, 
news organizations and sites, money-manage¬ 
ment sites, music, educational institutions in the 
West (especially in the US), and ecommerce, 
including items of apparel such as boots, jackets, 
shoes, and intimate apparel." 

An employee who attended Native Search's 
Beijing launch remembers a slightly different set 
of search terms: porn, patches for Quake, MP3s, 
and articles about S/m/SS - 

Monica Lewinsky. He also tells me that at one of 
the demos on the mainland, a journalist tapped 
Native Search to navigate to the Web site of an 
auto-supply store in New Jersey and buy a part 
for his car. Welcome to the future. 

Native Search and ViaVoice are just two 
pieces of a new way of computing that IBM is 
betting will be wireless, handheld, jacked into 
the Web - and driven by voice, not text. By using 
a language called VoiceXML (see "Capturing 
Eardrums," page 246) to migrate the front end of 
ecommerce from the PC to the phone in every¬ 
one's pocket, Big Blue is making the voice-Net 
connection the linchpin of an ambitious strategy 
to steal the future of the interface away from 
Microsoft. Late last year, IBM put its MT division 
under the leadership of Ozzie Osborne (no rela¬ 
tion), formerly general manager of the com¬ 
pany's Voice Systems products. Osborne will be 
in charge of pulling together voice recognition 
and synthesis, phone and handheld Net access, 
and machine translation. 

Though IBM's Speech Browser is already up 
and running at a few Web sites (students at 
Western Connecticut State University can phone 
in and "voice-click" through payroll and financial- 
aid records stored on the school's intranet), 
Osborne admits that commercial voice-Net inter¬ 
faces incorporating translation are probably still 
a few years away because of MT's stubborn accu¬ 
racy problems. 

“Star Trek was the line in the sand," he says. 
"What people really want is a Dick Tracy watch 
that will let them speak their natural languages 
with face-to-face translation. We're getting there. 
Voice recognition has never been better. Voice 
synthesis doesn't have to sound mechanized 
anymore. If we become an overnight success 
with speech translation, it will be because we've 
been working on it for 30 years. The Dick Tracy 
watch? Still three to five years out." 

The grandfather of IBM's alphaWorks program 
is John Patrick, an intense, articulate Big Blue lifer 
who's installing an MP3 server in his house so he 
can pipe Mozart into every room. When I 290 ► 


“Speech-to-speech translation is taking 
two hard problems in computing that still haven’t 
been solved and plugging them together.” 
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Running, a small business iSDit easy . There's 
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into e-business but not at the expense of the 
personal attention that brought customers to 
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Here's the good news: Agillion's powerful 
new e-business service lets you sell, serve and 
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always one step ahead — everyone in your 
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service, Web-style. 
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Talking to Strangers 

◄ 288 walk into Patrick's office, his monitor greets 
me with a sketch for a "boom-box browser," a 
wireless device with flaring speakers. Patrick sees 
network-distributed MT as just one of many 
emerging technologies that will, as he puts it, 
encourage not ease of use, but ease of life. 

"I'm not talking about call centers:'Call us 
during our normal business hours' - that's gotta 
go.'Listen carefully because our menu options 
have changed' - gotta go. When I can use my 
boom-box browser to take a course compatible 
with my schedule, in my language - that's the 
world I'm describing.The companies that win will 
have created this ease of life." 

One bottom-up technology that has contri¬ 
buted to ease of life at IBM is the in-house buddy 
list, a form of Lotus instant messaging that was 
never formally launched within the company. 
Made available as a prototype, it quickly became 
indispensable, giving employees the sense of 
being continuously tapped into a commonwealth 
of expertise.There are 85,000 IBMers logged 
onto the system at any moment of the day, and 


the constant buzz of messaging has replaced 
playing phone tag with employees who are often 
on the road. Patrick gives me a little canned 
demonstration of adding voice recognition and 
MT to the buddy network - a preview of a multi¬ 
lingual conferencing system for bouncing ideas 
off of people in 30 countries. 

My first glimpse of this type of global water- 
cooler in action is at the Boston-area offices of 
Lernout & Hauspie,an leper, Belgium-based 
speech recognition firm making a name for itself 
by incorporating desktop MT software into its 
products and for its recently built Flanders Lan¬ 
guage Valley, an extensive research center 
shaped like a giant ear. Microsoft bought a $45 
million stake in the company in 1997. 

A demo manager for the company reads ques¬ 
tions from a script into a microphone. He pauses 
a microsecond longer between each word than 
he normally would, speaking with the deliberate 
evenness of a patient son addressing an elderly 
relative:"What is the status of the Euro pricing 
for the European brochures?" (He enunciates the 


punctuation also, tying each question off with 
the crisp declaration,"question mark.") His words 
appear onscreen, typed out by Voice Xpress, 
a voice recognition product.Then more L&H 
software, Power Translator, goes to work to ren¬ 
der the sentence into German.The translation 
appears on the other laptop. Finally, a voice syn¬ 
thesis program called RealSpeak pronounces the 
German a\ou&." Was istder Status der Europreis- 
kalkulation fur die europaischen Broschuren?" 

The voice sounds natural, even cordial, without 
the metallic edge that afflicted earlier voice 
simulation programs. 

It's like Janus, but the conversation isn't 
restricted to a particular domain. I'm impatient 
to ditch the script and fire off questions myself, 
but like most voice recognition programs, Voice 
Xpress works best after a brief "enrollment" 
period to educate the software in the distinctive 
profile of a user's intonations. So I prompt the 
demo manager to ask questions about the 
weather, jazz, sex, beer - things people might rap 
about in a chat room in the real world.The news 
from virtual Munich at the far end of the room: 
"Here not for a week rained it." 


It's just a little dog-and-pony show kluged 
together for Demo 99, but I feel a little frisson of 
seeing something for the first time that could 
become part of our everyday lives in a couple of 
years - garbled, half-nonsensical chitchat with 
people on the other side of the world who don't 
speak a word of English. 

A funny moment at L&H reminds me of a 
Woody Allen bit in Annie Hall. He's whining to his 
analyst that he and Diane Keaton's character 
never make love anymore - or at most, three 
times a week. Meanwhile, across the split screen, 
Keaton's character is kvetching to her analyst 
that they have sex constantly-"Vd say three 
times a week." L&H chief executive officer Gaston 
Bastiaens crows over his products'"90 percent 
accuracy"; a few minutes later, Jeff Hopkins, the 
company's VP of technology, confesses his frus¬ 
tration that no matter how many thousands of 
linguistic rules they code into the software,"Talk¬ 
ing with someone who got every tenth word you 
said wrong would make you pull your hair out." 

This is the unavoidable paradox of MT. If you 


want to be able to translate any spontaneous 
utterance, you get Babel Fish babbling about 
hidden mice. If you want spot-on accuracy, you 
must tether the domain of discourse to a sphere 
narrow enough to confuse astrophysics and Mas¬ 
tercard. For accurate and graceful translations of 
anything but dull technical prose, human transla¬ 
tors won't be beaten by computers anytime 
soon, but in the emerging networked world, it's 
precisely in the arenas of unscripted exchange - 
such as chat rooms and telephone conversations 
- where people will want MT most. And the Net 
can't wait for the paradoxes to be ironed out. 

Ecommerce retailers are waking up to the fact 
that even if you translate every page on your site 
except the form at the point of purchase, you're 
losing millions of potential customers. Startups 
are rushing into the breach. Idiom, a new service 
launched by a group of Harvard undergrads, 
offers fast globalization of content - and not just 
translation, but culturally sensitive adaptations 
of a Web site's references, tone, and feel. (A but¬ 
ton on a site for American buyers teases,"Want 
one?" while the same product for Japanese buy¬ 
ers is tagged with the more respectful "Click here 
for more information.") 

Idiom uses only human translators, because 
24-year-old founder Eric Silberstein subscribes to 
the poisoned-cookie-jar theory of MT - that 
machine translation, even with postediting by 
human translators, inevitably drags down accu¬ 
racy. Idiom's focus is on creating new aids to 
human translation, such as software that tracks 
the time-stamped content on a Web site that 
needs to be translated immediately. 

Some of the most innovative work in hybrid 
human-machine MT is being done under the 
guidance of Sergei Nirenburg, who left Carnegie 
Mellon in 1994 to lead a group of 70 researchers 
at New Mexico State University. Nirenburg and 
his team have constructed Web-based environ¬ 
ments in which humans can aid the machines' 
learning in order to ramp up new languages for 
MT by answering questions like "Which letters 
are vowels? Do you use the inverted exclamation 
mark?" 

"To really acquire knowledge of what a noun 
is, you need to do it the old-fashioned way - you 
have to sit down and acquire it," Nirenburg says. 
One way for a machine to do that is to bring "a 
very nontrivial human-knowledge acquisition 
tool" into the loop - that is, a human being. 

Adding human intelligence to artificial intelli¬ 
gence is close to what MT pioneer Martin Kay - 
whose cousin was an interpreter at the 292 ► 


Even if you translate every page on your ecommerce 
site except \he form at the point of purchase, you’re 
losing millions of potential customers. 
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AND THE SCHOLARSHIP GOES TO 

Artists, technicians and entrepreneurs take note. Vancouver Film School 
has launched its 2000 New Media Scholarship Competition. 

This year the school is offering two full scholarships (valued at $16,850 
each) to its world-renowned New Media program. This rigorous ten- 
month program trains students in the production of graphics, animation, 
audio and video content for Internet distribution. 

Deadline for applications is May 31. For more information check /l/pC 
out the VFS Web site at www.vfs.com or email 11 13 
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◄ 290 Nuremberg trials - says he's been waiting 
15 years for: applications of MT aimed at boost¬ 
ing the productivity of the human translator. 

By presenting documents that have been par¬ 
tially machine-translated to human translators 
with ambiguous phrases tagged with a set 
of options, MT could become a collaborative 
effort. "If we can get the idea of'fully automated' 
machine translation out of our heads," he says, 
"systems designed to aid human translators 
could multiply their productivity by a remark¬ 
able factor." 

The most promising future for the technology 
may reside in a window on the desktop of Guy- 
laine Laperriere. 

The Machine in the World 

The lessons of MT's first 50 years aren't the 
kind we're used to hearing from our best and 
brightest machines: Make peace with stubborn 
limitations, cut the hype, think in the scale 
of decades of gradual evolution, forget about 
breakthroughs. 

In our laptops, we already have memory 
capacity and processing speed that would have 
been barely imaginable in the age of the tube- 
driven mainframes, but MT historian John 
Hutchins believes that even "infinite computer 
power is not a solution." What is needed, he says, 
is deeper insight into the processes of language 
and cognition."There is no such thing as'perfect' 
translation," he adds."There are only translations 
more or less suitable or successful for specific 
purposes and contexts." 

Cognitive scientist Steven Pinker, author of 
Words and Rules, believes that with increased 
understanding of the structure of language to 
create more subtle linguistic maps, boosts in chip 
speed to accelerate the gathering of statistical 
data from texts, and refinements in the building 
of world models, MT will improve in small but 
significant increments in the next few years."The 
better it works," Pinker says,"the less it will be 
called machine translation. It will just be called 
software." 

One of MT's most eloquent critics is Douglas 
Hofstadter, who trains a high-resolution lens on 
both human and machine translation in his book 
Le ton beau de Marot. He considers the MT 
endeavor to be rooted in an essential misunder¬ 
standing of the ways language works.'There are 
a lot of specific examples of bad machine trans¬ 
lation, but specific examples can't prove 294 ► 
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www.incpad.com 


THE ULTIMATE TECHNOLOGY INFORMATION AND CAREER PORTAL. 



Talking to Strangers 

◄ 292 the point very well/' he tells me."Program¬ 
mers will say,'That's the kind of thing we can 
polish up very quickly/Or people will say,'That's 
because the programmers were bad/ But the 
most ordinary vanilla language contains a 
tremendous amount of subtle knowledge - what 
space is like to move around in, how people are, 
what people want. We know the structure of 
space because we've lived there." At the heart of 
communication, he believes, is the sharing of that 
subtle knowledge in mental imagery generated 
by cues of sound, sense, and association. By 
reducing words to tokens of their literal meaning, 
as in interlingua-based MT, much of that imagery 
- and the worth of the exchange - is lost. 

It's clear that to do their job as translators, 
computers will have to rely on what is most 
human in us: the capacity to negotiate meaning. 
Even when hair-tearing levels of inaccuracy are 
introduced into chat room dialogue, Jennifer 
DeCamp, of Mitre Corporation, a federally funded 
IT think tank, points out that rapid back-and- 
forth exchanges can offer plenty of opportuni¬ 
ties for what she calls "conversational repair." 


Willingness to tolerate uncertainty and empa- 
thetic leaps of understanding are what keep 
conversations on course in any medium. 

The question remains why language - the 
province and playground of any child - is so 
intractable, so resistant to being subjugated by 
greater and greater amounts of superhuman 
processing power, so elusive when we try to 
snare it in nets of rules and statistics. One answer 
is that Norbert Wiener was right when he told his 
friend Warren Weaver that "the emotional and 
international connotations of words are too 
extensive to make any quasi-mechanical trans¬ 
lation scheme very hopeful." 

Martin Kay, who has been teaching computers 
to translate since 1958, calls MT an "Al-complete 
problem." You have to solve all of the various 
difficulties of imbuing computers with the kind 
of knowledge that humans naturally harvest 
from experience before you can tackle the essen¬ 
tial problem of MT."When you want to hire a 
translator," Kay explains,"you ask,'How good is 


your Chinese? How good is your French?'You 
don't ask,'Have you been around much in the 
world?'The problem is, machines haven't. In 
order to understand a sentence, your knowledge 
of linguistics is a relatively minor matter. Your 
knowledge of the world is incredibly important." 

One of the things that we've learned since 
Weaver's time - and partly because of MT- 
related research - is how much the basic struc¬ 
tures shared by all languages appear to be part 
of our genetic inheritance. Babies babble at us 
in Castilian s' s, IKung clicks, and gliding Canton¬ 
ese tones, and gradually learn to filter out what 
they don't hear said back to them in the univer¬ 
sal singsong that linguists call"motherese." 
Weaver's notion that a Russian document is an 
equivalent English document encrypted in the 
Russian code truly was naive - an understand¬ 
able error to make in an age when a new gen¬ 
eration of machines had demonstrated their 
worth as code breakers, but an error nonetheless. 
Rather than resembling a conceptual framework, 
a formal mathematics, or a complex cipher, lan¬ 
guage is more like a living system that flourishes 
inside us: an inner wilderness that our algorithms 
can't quite fence in. 


Locking Eyebrows With Han Shan 

In 1955, the young poet Gary Snyder took a job 
on a trail crew in the Sierra Nevada. For two 
months he repaired stone walls, cut out stumps, 
dynamited boulders, meditated at the top of 
10,000-year-old cliffs, and read Paradise Lost by 
firelight. When he came back down to finish 
graduate school at UC Berkeley, Chen Shih- 
hsiang, his Asian studies professor, suggested 
that he try translating the poems of a hermit 
who scrawled his words on cave walls during 
the Tang dynasty.The poet's name - Han Shan, 
or "cold mountain" - was also the name of the 
place he lived. 

The poems were written in the colloquial lan¬ 
guage of 7th-century China - far from Snyder's 
Oregonian English. Looking up the words in a 
dictionary didn't seem to help him to "lock eye¬ 
brows," as Zen students say, with the poems' 
author. Snyder suddenly realized that where he'd 
just spent two months - the High Sierra - wasn't 
so different from Han Shan's backyard."! had a 


lot of mountain smells and temperatures very 
deeply in me," Snyder told me."l hit on the dis¬ 
covery that I could imagine my way into the 
mind of the poet by putting myself into the 
prelinguistic world of the poem - the cold, clear 
stars glittering all night, the creek water so cold 
it made your teeth ache, the rich aroma of drying 
pine needles under your bedroll. If I could get to 
that place, I could write the poem in English." 

The Cold Mountain trail goes on and on: 

The long gorge choked with scree and boulders, 

The wide creek, the mist-blurred grass. 

The moss is slippery, though there's been no rain 
The pine sings, but there's no wind. 

It strikes me that Snyder's poem is nearly the 
opposite of a machine translation. Surely there's 
no word quite like scree - a word with the dis¬ 
tinctive tang of Snyder's upbringing in the Pacific 
Northwest - in archaic colloquial Chinese. Sny¬ 
der's version is more like a translation of cultures: 
a message transmitted from one mountain her¬ 
mit in the 20th century to another in the 7th.The 
"mistakes" in his translation are mistakes that 
only a human would make. 

Warren Weaver would have appreciated 
Snyder's attempt to "write" the poem in English. 
Beyond his work at the Rockefeller Foundation, 
his personal obsession was collecting foreign 
editions of Alice's Adventures in Wonderland, the 
first book he owned as a child. It was a hobby 
he pursued doggedly for more than 40 years 
until his death in 1978.The wit of Alice, ironi¬ 
cally, thrives on the very things that wouldn't 
survive a round-trip through the interlingua: 
parodies of well-known songs, puns, mathemati¬ 
cal wordplay. 

One of Weaver's favorite incarnations of Alice 
was an extremely unliteral, playful translation 
into Russian by the young Vladimir Nabokov. 
Charlie Lovett, a Lewis Carroll scholar who has 
collected Weaver's papers on the subject, mar¬ 
vels that Weaver "could write you a letter that 
would convince you that you had to run down to 
the corner bookstore in the little town in south¬ 
ern Sweden where you were vacationing and 
look for a certain edition to send to him." 

Weaver despaired, however, of ever being able 
to find copies of the first, fragile printings of the 
Chinese translation of Alice. He contacted Yuen 
Ren Chow, the translator, who advised him to take 
out classified ads in China. When Weaver told him 
he didn't speak Chinese and didn't know how to 
place ads in newspapers in China, Yuen 296 ► 


I feel a little frisson of seeing something for the 
first time - garbled, half-nonsensical chitchat with 
people on the other side of the world. 
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What's Your e-Priority? 


Why make returning 

So your customers cor 


Introducing 
E-Merchandise Return 


The amount of effort it takes for 
your customers to return a package 
just might be the difference between 
getting your website bookmarked 
or badmouthed. 

But you can significantly 
increase customer satisfaction 
by offering E-Merchandise Return 
from the U.S. Postal Service. With it, 
customers can be authorized to 
print merchandise return labels 
directly from your website. Packages 
can be taken to any local post office 
and shipped quickly back to you. 

It's fast, convenient, and 
-I economical. And, it's a great 
7 way to turn customer returns 
J into return customers. 

For more information 
about equipping your website 
with E-Merchandise Return, visit 
www.USPSPriorityMail.com 


UNITED STATES 


POSTAL SERVICE 


www.usps.com 


gte symbol is a registered trademark of the United States Postal Service. ©2000 United States Postal Service 







ACT FAST! 

25,000 FREE PC CAMERAS 
UP FOR GRARS 


No joke. WIRED and Digimarc are giving away PC cameras 
to the first 25,000 lucky souls who register online at 
www.digimarc.com/household. If you win, you’ll become part 
of the Roll-Out User Group for Digimarc's new media bridge 
system — a digital watermarking technology that turns the 
WIRED printed page into a direct portal to the Internet. Here’s 
how it works: 


Starting with the July issue, WIRED will make magazine 
history by launching the first interactive magazine. Just hold 
the issue up to your new Digimarc-enabled PC camera.* You’ll 
be instantly connected to a URL that corresponds with the page’s 
content. Details are available online, where you’ll also get the 
chance to register for a trip for two to Barbados. There’s still 
time to win — if you hurry. Get to www.digimarc.com/household 
and make history with us. 

0 Digimarc 

*Look for the ^jj) to know which ads are your direct portal to the Internet. 


Talking to Strangers 

◄ 294 offered to do it for him. A few months later, 
he wrote Weaver with the good news:"We cast a 
wide net and we have many fish." 

In 1964, the same year the Alpac committee 
was convened, Weaver published a book called 
Alice in Many Tongues. In it, he compared 160 
translations of the book in 42 languages.The 
task facing a translator of Alice's Adventures in 
Wonderland , as Weaver described it, lay some¬ 
where between the two extremes of a poet 
trying to translate a haiku and a scientist pro¬ 
gramming a computer to convert an article on 
mathematics from Russian into English. 

A half-century after Weaver launched an 
industry by wondering in a memo to 200 of his 
friends how a scientist might go about doing 
that, MT is still making people uneasy. When I 
spoke with Luisa Maffi, president of Terralingua, 
an organization that's sounding a global alarm 
about the extinction of indigenous languages, 
she expressed concern that MT could increase 
our laziness about learning other tongues. 
Encoded into every language are distinctive 
ways of adapting to experience. When we don't 
care enough to learn a language, or let a lan¬ 
guage die, she points out, we lose a set of cul¬ 
tural tools we may need in the uncertain future. 
A proliferation of MT, she added, might foster the 
illusion that getting scraps of literal meaning 
was the same as comprehending the culture of 
the person you're talking to. 

What's amazing about language, however, is 
how potent a technology it is - how little needs 
to get through before we can spin worlds out of 
it. When we read Carroll's nonsense about how 
his slithy toves "did gyre and gimble in the 
wabe,"we imagine we know just what he meant 
to tell us. Meaning isn't just something that sits 
inertly behind the words, like the source code of 
a Web page waiting to be revealed; it's a gift 
created in the act of exchange. If we build a 
place for our imperfect machines in that human 
loop, they'll help us relay our gifts as far as our 
networks can reach. 

Perhaps we could come to see the rules, algo¬ 
rithms, and corpora of MT as a kind of motherese. 
Even as we teach our growing computers to 
translate "Jabberwocky" with the arrogant flair of 
a Nabokov, I have faith in words. An email mes¬ 
sage that begins its journey in Japanese and 
arrives at its destination in very strange English 
may turn out to be the first step on a trail that 
leads up Cold Mountain. ■ ■ ■ 
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Flashcom = Internet Up To 100 Times Faster 


Experience the fastest Internet yet. With DSL from Flashcom, once 
you're setup you're always on, so there's no wait to connect, no busy 
signals, and no dropped calls. 

LARGEST NATIONAL COVERAGE AVAILABLE. 
CHECK WWW.FLASHCOM.COM 
FOR AVAILABILITY IN YOUR AREA. 


CONNECT YOUR HOME FROM 


$49.95 

OR CONNECT YOUR 
ENTIRE OFFICE FROIV 

$109.95 


A MONTH 


FREE SETUP 
FREE EQUIPMENT 
FREE INSTALLATION 
FREE FIRST MONTH 
SERVICE * 


CALL MOW 1.877.840.3000 

Flashcom 


THE DSL SPECIALISTS 


* On selected plans. Connection speeds depend upon regional 
network equipment installed in your area. 
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Put Your Company 

■r . on the m 

Internet 

today!!! 



It's Easy with 

Microsoft 3 Frontpage 0 
& IMC Online® 


Microsoft Frontpage , the World's most popular Web site development tool, 
is designed for optimal performance on Microsoft Windows NT Servers . 
Without Windows NT Servers, some features just won't work. 

IMC Online provides the best support in the business for 
all the features of Frontpage 2000 and Frontpage 98. 

In fact, IMC Online hosts more Frontpage Web sites on 
NT Servers than anyone else in the World! 


imc 


• N L I N E 

www.imconline.net 

1 - 800 - 749-1706 


1-800-749-1706 (US & Puerto Rico) 

Canada Sales 

1-800-743-3360 

International Sales 

(US Code) + 404-252-2972 


©1999 Interactive Multimedia Corp. Ail rights reserved. All products and company names mentioned herein are the trademarks of their respective owners. 

















Standard Hosting Plan 


On the Internet, 

Speed and Reliability are Everything! 

IMC Online's servers utilize the power of Microsoft 
Windows NT 4.0 Server and the incredible speed 

of Internet Information Ser v er 4.0 . The result... 
The fastest Web Sites on the Internet today! 


How do IMC Online's Web Servers Measure Up? 
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■ 40 MB Hard Drive Space 

■ 1000 MB of Data Transfer 

■ 24 hour Domain Name Registration 

■ International Domain Names 

■ 5 POP3 Email Accounts 

■ Email Forwarding 

■ Detailed Web Site Statistics 

■ Personal CGI-bin Directory 

■ Microsoft Active Server Pages 

■ Microsoft Index Server 

■ 24 hour FTP Access 

■ 24x7 TechSupport 

■ Microsoft Visual InterDev Support 

■ Frontpage 2000 and 98 Support 

■ RealAudio and RealVideo Support 

■ 0C3 Internet Connections 

■ Access 2000 Database Support 

■ Visual FoxPro ODBC Support 

■ Microsoft Office 2000 Publishing 

■ 30 Day Satisfaction Guarantee 


Speed is nothing without reliability. 

In addition to providing you with the world's most 
sophisticated servers, IMC Online gives reliability 
that sets the standard in the hosting industry. 

With state of the art monitoring equipment and 

Cisco routers , your site will be up and running 
a round the c lock . In fact, Cisco Systems is one of 
our valued customers. 


The Features you need, 
at a price you can afford! 


$24.95 per month* 


IMC Feature Plus Services 


■ Extended Volume Hosting Plan 

► Shopping Cart Support 

► SSL 3.0 Secure Pages 

► Domain Name Parking 

► CyberCash Transaction Support 

► Additional Domain Names 

► Microsoft SQL Server 7.0 

► Password Protected Web Access 

► Enhanced POP3 Email Accounts 

► Email List Servers 

► Plus More... 


IMC Online's premium quality hosting plans 

support all the features you need to create and 
manage a dynamic, traffic building presence on 
the Internet. With support for all popular 

developme n t tools . Internet commerce, and 
databases - you get more with IMC Online. 

All at a price you can afford! 
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Online at www.imconline.net 
email at sales@imconline.net 

1 - 800 - 749-1706 (US & Puerto Rico) 

Canada Sales 

1-800-743-3360 

International Sales 

(US Code) + 404-252-2972 
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*Setup fees may apply, services billed quarterly or annually 
FREE setup on 12 month prepaid hosting agreement 
Network Solutions domain registration fees may apply 
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WEB HOSTING 


E-COMMERCE 


constricting 


It’s because 


is three sizes 

TOO SMALL 


(800) 476-0196 
www.ConcentricHost.net 


Finally, hosting solutions that’ll grow with your business 


GET ONE MONTH 
FREE HOSTING 
WITH ANY PLAN 


Sooner or later, your business will outgrow its Web hosting company. That's why more 
and more growing businesses are turning to Concentric. Our full suite of solutions gives 
you exactly what you need at every phase of your growth. That means simple domain 
parking and e-mail, shared and dedicated hosting, and e-commerce with online transaction 
processing. Whatever your stage, you get the kind of performance you'd expect from a 
Tier 1 provider like Concentric. The bottom line? Your small business starts doing big busi¬ 
ness. Your Web site has room to grow. And, with our toll-free 24 x 7 technical support, 
we're with you every step of the way. So give us a call. You'll be feeling better in no time. 


Now the Internet revolves around you. 


Copyright © 1999 Concentric Network Corporation. All rights reserved. The Concentric logo and Now the Internet revolves around you are trademarks of Concentric Network Corporation. Offer good for up to ten thousand dollars on any plan. Offer expires 6/1/00. 
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Pay only $60 registry fee. 
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For limit* 


s email: staff@intergate.net 
p fax: 1 415 617 0001 


and Parking 


Standard Features 


High performance 
622 mbps connection 
30 day money back 
guarantee 

Custom cgi directory 
Microsoft Frontpage 98 
Unlimited direct 
FTP access 
Unlimited email aliases 
Unix or Windows NT 
Personal IP address 
Wholesale traffic charges 
OC-12 fiber backbone 


Optional Features 


Daily web stats 

Web development services 

E-Commerce 

Shopping cart 

Site Promotion Services 


C/P) CALL NOW 


International 1 415 617, 

www.intergcit 


© 2000 Copyright Internet Gateway. Ali trademarks are property of their respective owners 
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Finally, enough horsepower 
to make the Internet 
purr like a kitten 


Rev up your web capabilities with our new 00-192 Internet backbone. With its 
combined power of over 5,000 T1 lines, uptime and bandwidth are no longer a 
concern. So fire up your web connection. Contact us about our web hosting, 
dedicated servers, and nationwide xDSL capabilities. 
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Speed. Reliability .. Support. 5 ' 


Call today and 
discover why 
everyday hundreds 


of companies 
worldwide trust 
their websites to 
Interland. 
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The Best Support and Pricing in the Industry. 


HEWLETT 

PACKARD 


Microsoft 
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Web Hosting 

Pricing From 
$19.95 per Month 

• 99.9% Uptime Guarantee 

• Unlimited e-mail accounts for your 
website (POP3, SMTP, aliases, auto 
responders, and forwarding) 

• Toll-free 24x7 technical support 

• 100 MB of website storage 

• Aggressive reseller program 

• Browser-based control of your 
website and e-mail 

• Browser-based statistics and 
reporting tool 

• Windows NT and UNIX Webserver 

• Database support for 

MS Access, MS SQL 6.5/7.0, mSQL, 
FoxPro, and more 

• Active Server Pages, Cold Fusion, 
Microsoft Frontpage, Microsoft 
Office 2000, Microsoft Commerce 
Server, SSL Security, PGP 
e-mail, CGI-bin and more 


E-COMMERCE SOLUTIONS 


• New HP/Interland turnkey 
e-commerce solution with high 
availability and OpenPix 
technology, and all other leading 
e-commerce solutions 

»Free e-commerce consultation 


APPLICATION HOSTING 


* Microsoft Office 2000 extensions 

* Lotus Notes and Domino 

► G2 RealAudio & Video Streaming 

* NetShow 


CO-LOCATED/DEDICATED HOSTING 


• Pricing from $199 per month 

• Major backbone connections to 
UUNET, QWEST and DIGEX 

• Redundant OC-48 and OC-12 
backbone connections 

• 24x7x365 Network Operations 
Center 

• Battery backup and fault tolerant 

Call Today 
800.257.1723 


www.interland.net 
404.586.9999 / sales@interland.net 
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iNNERHOST is a Microsoft Certified Solution Provider. 
The team consists of a diverse group of Internet 
professionals, including Microsoft Certified individuals, 
with years of experience in the Internet industry. Setting 
up and working with high performance web servers is 
no trivial task. A staff of experienced hardware and 
software professionals can maximize uptime by 
configuring servers properly for their intended use. 


Dynamic Site Hosting 
Database Hosting 
Application Hosting 
E-Commerce Solutions 
Dedicated NT Servers 
Clustered Services 


Full-Service Web Hosting Made Easy! 


Simple & powerful 

E-COMMERCE SERVICES 

from $5lmonth 


TopChoice Systems consistently exceeds our clients' expectations 
with our exceptional service, value and reliability. 

We know what you and your web site deserve and that's what we give you! 


NEW to TopChoice Systems 


Earn up to $25 per new customer! 
Call or visit our site for details 


Every account includes: 

Full T3 Connection to the 
Internet/Redundant Backups 

Full Access Logs with Hourly 
Updates 

Free Registration in up to 
650 Search Engines 

High Performance Servers 
Auto Email Responders 
Virtual FTP Server 
Quick Account Activation 
Great Reseller Program 


150MB of Storage Space 

25 POP Email Accounts & 
Unlimited Aliases 

Domain Name Registration or 
Transfer (www.yourname.com) 

Free Secure Server Access 
Use ofTopChoice Control Panel 
Unlimited FTP Access/Updates 

JAVA, Shockwave Multimedia 
Audio/Video Support 

Unlimited Hits/Transfers 


Top 

Choice 


Also available: 

■ RealAudio & ■ Custom "CGI" 

Video Streaming Programming 

■ SQL and N\ S Access ■ WindowsNT 
Database Support Hosting 


http://world.topchoice.com 

info@topchoice.com 

I-888-219-2111 


We do not host adult sites. 
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with our advanced 
Windows NT -based 
web site hosting services 


f Specializing in: 

Microsoft Windows NT 
j)F Internet Information Server 
ASP (Active Server Pages) 
ASP Components 
Microsoft SQL Server ® 
Microsoft Access ® 
Microsoft Frontpage ® 
Microsoft Visual InterDev 


A little more than just a web host... iNINHER 


BKS3 Certified 

Solution Piovitier 


1 . 888.751 .5272 www.innerhost.com 
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SERIOUS ABOUT YOUR SITE? 


SO ARE WE! 

'Speed 

Hosting 


www.hshosting.com 


SERIOUS SAVINGS 

STARTER PLAN - $9.95 a month 

No Set Up Fee! 

1 MB of Disk Storage, 1 e-mail account, Unix or NT 

THE POWER PLAN - $19.95 a month 
Your First Month is FREE! NO SET-UP FEE! 
100 MB of Disk Storage, 10 GB Transfer Allowance 
20 E-Mail Accounts, easy to manage & set up! 

FREE Search Engine Submittal 

Unix or NT, FrontPage 98 or 2000, ASP, Perl 

BUSINESS BUILDER PLAN 

$35 a month 

Your First Month is FREE! 

100 MB of Disk Storage, 10 GB Transfer Allowance 
20 E-Mail Accounts, easy to manage & set up! 

$75 Set Up Fee includes MIVA MERCHANT 
E-Commerce Software! 

FREE Search Engine Submittal 

STOREFRONT PLAN - $35 a month 

Your First Month is FREE, No Set Up Fee! 

100 MB of Disk Storage, 10 GB Transfer Allowance 
20 E-Mail Accounts, easy to manage & set up! 
Featuring StoreFront 2000 E-Commerce Software! 
FREE Search Engine Submittal 

ADVANCED NT HOSTING PLAN 
$99.95 a month 

200 MB of Disk Storage, 30 GB Transfer Allowance 
40 E-Mail Accounts, easy to manage & set up! 

Servers are limited to 20 customers for maximum 
performance! 

Full support for Visual InterDev, ASP, Access, 
ODBC, Drumbeat, ASP Mail, SAFileup & more. 

Add 35 MB of SQL Storage for just $40 a month 

VIRTUAL HOSTING RESELLER PLAN 

Just 39.95 a month, $29.95 Set Up Fee* 

100 MB of disk storage, 10GB of data transfer 
Each of your clients can have their own domain and 
ip number, 30 e-mail accounts included 

*Your Set Up fee includes your first domain, additional domains have a $14.95 set up fee each 


Are You Master of Your Domain? 


"Uo SETUP F £E ' 


Cobalt RaQ Servers provide you with an affordable 
UNIX dedicated server environment for as many as 
200 websites or a single, powerful dedicated serv¬ 
er. As a Preferred ISP Partner of Cobalt Networks, 
HiSpeed Hosting offers you the best pricing & sup¬ 
port on Cobalt RaQ Servers in the industry! 


Ideal for Dedicated Web Hosting and Reselling! 


COBALT RoQ 3 ■ 300 MHZ 

RaQ Pro - $189 a month! 

8.4 GB Hard Drive * 32 MB RAM 
10 IP's * 25 GB Data Transfers 

RaQ Plus - $199 a month! 

8.4 GB Hard Drive * 64 MB RAM 
20 IP's * 35 GB Data Transfer 

Advanced RaQ - $329 a month! 
13 GB Hard Drive * 128 MB RAM 
30 IP's * 40 GB Data Transfer 

Power RaQ - $419 a month! 

15 GB Hard Drive * 256 MB RAM 
40 IP's * 50 GB Data Transfer 


NT DEDICATED HOSTING 

NT BUSINESS - $395 a month 
9GB Drive-Ultra2 SCSI, 256 MB RAM 
Intel Pentium 3 450 Processor 
30 GB Data Transfer, 20 IPS 

NT CORPORATE $495 a month 
18GB Drive-Ultra2 SCSI, 512 MB RAM 
Intel Pentium 3 450 Processor 
50 GB Data Transfer, 30 IPS 

NT ENTERPRISE $800 a month 
18GB Drive-Ultra2 SCSI, 512 MB RAM 
Dual intel Pentium 3 500 Processors 
60 GB Data Transfer, 50 IPS 


Dedicated Hosting Services Include; 

24x7x365 Monitoring • Strictly controlled physical access 
Temperature & humidity controlled environment 
Sophisticated computerized access control system 
Performance, utilization and availability reporting 
Strictly enforced security policies 

UPS power for hosted systems and network equipment • Backup Generator 


Virtual Hosting ReSeller Plan 

$39.95 a month! • Unlimited Domains - each of your clients can have 

100 MB of Disk Storage their own domain name & IP number 

Unlimited Domains • Free Secure Server access 

$29.95 Setup Fee • 25 E-Mail accounts included, with autoresponders, 

10 GB Data Transfer forwarding, aliasing & easy account administration! 


Call Toll Free: 1-877-773-3306 


FEATURES 


SpBart 


Registered Web Presence Provider for Microsoft FrontPage® 2000 

SQL & Access Database Support 

Real Audio & Real Video G2 Serving & Encoding 

Microsoft Visual InterDev, Active Server Pages Support j M - 

Mercantec Softcart E-Commerce Solutions * 4^^ 

Full Support for Microsoft FrontPage 98 & 2000 | 

FrontPage E-Commerce Solution - Storefront 2000 
Miva Merchant E-Commerce Software 
NetTracker Web Stats 
CyberCash 

VeriSign Hosting Partner 
Thawte Hosting Partner 

Support for: Drumbeat, NetObjects Fusion, Dreamweaver 

SERIOUS SPEED 

• Fully Redundant OC48 Connections 
48 times Faster than T3! 

• High performance IBM Servers 

• Cisco Routers & Switches 

SERIOUS SERVICE 

What Do Our Clients Say? 

"We sure have chosen the right partner, HiSpeed Hosting is doing a great job and we 
are very satisfied .." 

"A / rating on tech support, this would have been a 3 day problem with my old host." 


HiSpeed Hosting™ LLC. All rights reserved. All products and company names mentioned herein are the trademarks of their respective owners. 
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...why not make a profit doing it? I 


Domain registration for as low as $86.50 annually 
Resellers can track domains easily 
Resell on a commission basis or at a discount 
Renew domains for only $89.00 
Register domains for 1 to 10 years 


Accredited ICANN Registrar 


The N@meIT Corporation* 


Domain Registration 


$26 


http ://nameIT.net 
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order online 

WWW. 
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FREE 

Microsoft Frontpage 
Extensions 

FREE 

Web Email Account 

FREE 

POP3 Email Account ■ 
Unlimited Alias 

FREE 

Mail Forwarding 


FREE 

Account Setup 


hosting service package plus... 


FREE 

Bandwidth - 
155Mbs Connection 


Don t forget, 

apply now and take advantage 
of this BIG offer 


FREE 


IDDMb Webspace with 



















































Advanced ^^^^Technologies, Inc* 


Your Hosting Solution 

Virtual 
Server 1 

Virtual 
Server 2 

Virtual 
Server 3 

Dedicated 

Servers 

NT Server 

Starter Site 

Disk Space (can be customized) 

110 MB 

215 MB 

500 MB 

Co-location 

100 MB 

20 MB 

Data Transfer 

6 GB 

21 GB 

54 GB 

starting at 
$99.00 

8 GB 

N/A 

Max # of domains you can host 

N/A 

25 

75 

month 

N/A 

N/A 

Base Monthly Server Cost 

$18.95 

$59.95 

$149.95 


$18.95 

$7.95 

Max. per domain cost @ $2.00/domain/mo 

N/A 

$50.00 

$150.00 

Managed 

N/A 

N/A 

Max. possible cost to you/ month 

$18.95 

$109.95 

$299.95 

solutions 
host 255 

$18.95 

$7.95 

Your monthly gross profit @ $19.95 domain 

N/A 

$498.75 

$1,496.25 

domains & up 

N/A 

N/A 

Your monthly net profit 

N/A 

$388.80 

$1,196.30 

(VST) 

N/A 

N/A 


LINUX 


ECOMMERCE WEB HOSTING - 

"AIT's unique & powerful Virtual Server Technology (VST) gives you the competitive edge" IM I 


Packages Starting at 


Resellers Pay 


$ 2.00 

A Month Per Domain 


$ 7.95 


No Setup Fee If Switching From A Competitor 

Ask About a Month of FREE Hosting 



Rated #1 Web Hosting 
Company with RateHosts 


sales@aitcom.net Call TOLL FREE 1 - 800 - 878-4084 


Standard Server Features: 

• FREE Domain Name Registration 

www.yourcompany.com 

• TOLL FREE Technical and Billing Support 

• Dedicated IP Address on VST 

• 99.9% Network Uptime Guaranteed 

• 30 Day Money Back Guarantee 

• 1 Hour Setup Time 

• Application and Ecommerce Hosting 

• Ecommerce Enabled and Ready 

• Secure Credit Card Processing 

• Redundant OC12 & T3 Backbones 

• Redundant Cisco 7000 Series Routers 

• On-Site UPS & Generator Backup 

• Your Own FTP Directory 

• Your Own CGI-BIN 

• Access to all config files 

• Unlimited POP Email Accounts 

• Unlimited Email Forwarding/Aliases 

• Unlimited Email Autoresponders 

• Password Protected Directories 

• Easy to Use Control Panel 

• Online Billing Status 

• Real Time Ticket Support System 

• QuickStats Web Statistics and Log Files 

• Daily Tape Backups/DataVault 

• MS FrontPage®Extensions 

• FREE Marketing Newsletters 

• FREE Park Domains 

• FREE SSL & PGP* 

• FREE CGI/JAVA Libraries 

• FREE AIT Mall Listing & PAL 

• FREE Ushop Webstore / Shopping Cart 

• FREE Guestbook & ChatRoom 

• Telnet Access - SSH Access 

• mSQL Database & ODBC 

• Real Audio/Video capabilities 

• Macromedia; Adobe* NetObjects Fusion* 

• MCPS? CyberCash? Payment Net* 


WEB HOSTING 



Hosting Packages 
Starting at 


125 miles. 


saies@hostway.com 

promotional url: 

http://hostway.com/em 


wind, dirt and asphalt, 
no stop signs. 

no taxi cabs, 
no rushhour traffic. 


his is my website. 


www.weekendbiker.com 


13m 95/month 

200 MB 6 GIG 


Your website is unique and so are your needs. Whether you are looking to sell products or services, or have 
your own personal website online, Hostway provides you with a full range of hosting solutions to meet your 
website's current and future needs - Domain parking, email, dedicated hosting, complete e-commerce solutions 
with shopping cart and credit card transaction processing, all backed by our multiple DS 3 connections, 99 . 9 % 
uptime and superior 24 x 7 technical support. 

It's no wonder why Hostway continues to be chosen as a leading provider in webhosting year after year; as a 
Tier 1 provider in webhosting, our goal is to provide you with innovative, easy to use solutions to meet your 
growing needs. So give us a call today and find out why thousands of websites turn to Hostway. 


webhosting e-commerce dedicated servers resellers corporate plans 


rii m •m 


T 

ri 


Hostway.com 


800 . 397.2449 


www.hostway.com 


Merchant 
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Entrepreneurs Wanted 


Start your own Internet Business 

yourname.com 

Fully loaded web site for $20 

/month* 


- 50 MB disk space 

- 2 GB traffic / month 
-10 mailboxes 

- Frontpage™ 98 server extensions 

- web based control panel, web site statistics, etc. 

NEWI Speciality Packages: 

Media Site: featuring RealAudio®, RealVideo®, 
Flash™, Truespeech 

E-commerce Sites: One Stop Solutions for web 
store hosting, shopping carts, secure servers, credit 
card processing. 

30 day money back guarantee! 


Get 

FIRST 

MONTH 


(promo code: wire-3338) 


Make money on the net NOW! 

Resellers & Affiliates wanted! 


n 1 Communications Inc. International +1(604) 688-8946 

Email: sales@netnation.com 

required by InterNIC (third party entity). Setup fees: $50 for the EZsite web site package. Prices and features subject to change without notice. 


Versatile disc storage with patented 
Safety-sleeve® 

• Lightweight & portable 

• Clear overlay cover for \ \ 

insertable graphics 

• Full-flip, interchangeable 

access for up to 10 discs 
& graphics 




dUl SAMPLE (US addresses only) 
with $4 s/h to P.O. Box 28398, 

Columbus, OH 43228 or order online at 

www.univenture.com 

Retail distributors call 800.992.8262 
for more information. 


ostway.com 


www.intergate.n 


imconline.net 


www.netnation.com 

V"' ' 


active.net 


ww.powersurge.net 


ww.in t.com 


www.world.topchoice.com 


NetNation 


Power Surge 

Top Choice Systems, Inc 


ED A P 


2 0 0 0 








































www.infoUSA.coi 


www.microstore-mousepads.com 


www.astralwerks.com 


www.modernpostcard.com 


www.biodesk.c 


ww. crutchfield.com/wir 


ww.ed-x.com 


Artprema.com 


Astralwerks 


Postcard 


PostMasterDirect.com 


Univenture 


umi 

ws^/stan 


Vancouver Film School 


T) Smarter 


!»»»> Click or call today 
■llll www.postmasterdirect.com 

212.625.1370 x686 


Postmaster .com 

1 


/\ IM«e;Service 

& 




Make your next marketing campaign better, faster and 
smarter with 100% opt-in email marketing! 


i i. . . 

mmi 


: , : - . V.v: v: ; . 


mmmm 


NetCreations pioneered opt-in email marketing in 1996 and 
remains the market leader. Our PostMasterDirect.com service 
gives marketers a better, faster and smarter way to reach 
shoppers on the Web. 


*) Better 


Every name in our PostMasterDirect.com database belongs to an Internet 
user who has come to our site or our partner sites and asked to receive 
email offers about topics of interest. Our exclusive double opt-in process 
ensures that every list member who joins our service has verified his 
request to receive our mailings. 


Our cutting-edge technology gives marketers the power to create real-time 
campaigns on the fly, from selecting lists to placing orders to mailing out 
millions of messages in a single day. Our TrackBot tracking system lets 
marketers monitor the success of their mailings as the responses pour in. 


X 


With PostMasterDirect.com, smart marketers spend less and generate a 
higher return on investment (ROI) than with postal mail, banner ads or 
telemarketing. Thanks to our 3,000 targeted list categories, our customers 
average 5 to 15 percent response rates on their PostMasterDirect.com 
campaigns and get email delivery and merge/purge for free! 





















































Click Here 
to Q&i a 

jump Start! 


Entertainment 


Trade Shows 


Job Opening s 

Search by Industry, Search by City 


& Services 

Message 

Board 


Yellow Pages 

White Pages 

Directory 

Directory 


Search by City, Search by Industry, 

Se;j,ch by Month, Search by Interests 

Yellow Pages 

Search by Business Name, Search by Business 
Category, Reverse Lookup by Phone Number 


Movies, Live Productions, Music, 

Sports, Video Releases 

White Pages 

Search by Person’s Name, 

Reverse Lookup by Phone Number 

Business Credit Reports 

Information on 12 million 
U.S. businesses. 


FREE 
Business 
Credit Reports 


From 


jcom 


Frankly, infoUSA wrote the book on white and yellow page 
databases and business credit reports. We’ve been compiling 
databases on people and businesses for over 28 years. 

Our databases of 200 million consumers and over 12 million 
businesses are the finest in the country. 

That’s why just about every web site offers our database on 
their web site. For example, LocalYiew (www.localview.com), 
MapQuest (www.mapquest.com), Microsoft (www.microsoft.com), 
Network Solutions (www.networksolutions.com), infoSpace 
(www.infospace.com), Powerize (www.powerize.com), 
Switchboard (www.switchboard.com), Zip2 (www.zip2.com), 
and thousands more! 

When you go to their web site to search for people and businesses, 
you are actually accessing our database. 

Now info USA.com is offering free white page , and yellow page 
directories plus, free business credit reports for your web site. 

If you’re creating a web site, a destination site, a general portal 
or an Intranet, you need white and yellow pages so your customers, 
your members and your employees can look up information and save 
hundreds of thousands of dollars in directory assistance charges 
and business credit reporting service charges. 

Click on to our free Business Credit Reports. We now offer 
these services to you absolutely FREE. It’s easy. Just show a 


[FREE White Page^ ,[FREE Yellow Pages), or [FREE Business Credit Reports) 
button or link on your web site, and we will connect it to your own 
private-label search page on our server. Your customers will not even 
know they have left your web site when they begin searching the world’s 
best database of people and businesses. Each listing even includes a map! 

Since we are the originators of the data, the database will be updated 
every day. It will be the most current information available. Not only 
that, we will be offering pictures and videos of businesses so your 
customers can see the business in living color. It’s absolutely FREE ! 

So if you would like to get started offering white or yellow pages 
and business credit reports on your web site or Intranet, call: 

David Luebke, Account Executive, Private Label Program 

Phone: (650) 389-0717 • Fax: (650) 389-0707 
E-mail: free @ infoV S A .com 


Nasdaq Symbol: IUSA 

378 Vintage Park Drive • Foster City, CA 94404 
Phone: (650) 389-0700 • Fax: (650) 389-0707 
www./n/oUSA.com 


Media Code: 28030 


Free 


For Your Web Site 















































ine Reasons Crutchfield is the “Best of the Web 


Wired Market is the 
Ultimate Vehicle To Reach 
Online Shoppers p Increase 
Web-Site Traffic and 
Generate Online Sales 


96 % of Wired readers 
have internet access 
(at home/work). 

70 % of Wired readers 
shop (purchase prod¬ 
ucts/services) online. 


85 % of Wired readers 
have visited an 
advertisers web-site. 


Wired Market's E-Commerce 
advertisers are up 22% this year - 
Make sure your E-Commerce site has 
a presence in this increasingly 
competitive environment. 

Source; 1998 Subscriber Study 


REACH ONLINE 
SHOPPERS 


FEATURING 19 HANDS-IN-THE-AIR. BOOTY-SHAKING ANTHEMS, 
INCLUDING A SPECIAL ENHANCED TRACK WITH THE PREVIOUSLY 
UNAVAILABLE VIDEO FOR BUILD IT UP TEAR IT DOWN' FROM HIS 
PLATINUM SELLING RECORD “YOU'VE COME A LONG WAY, BABY ” 


ASTRALWERKS 5 

www.astralwerks.com 
























• Your design 

• Fast turnaround 

• High Quality 

• Fullfilment Available 

• Factory Direct 


MicroSt 

fife® 


To place your line ad order go 
to: www.wiredmagazine.com 
or call: +1 (415) 276 5137 


Line Ads: 

For as little as $311 (per 
insertion] you will reach 
1.94 million of today's 
digital leaders 


Rates: 

$311 for the first two 
lines, $112 for each addi¬ 
tional line-53 characters 
per line (including* 
spaces) 


We Create Full Color Custom Postcards To 
Promote Tour Business, Services & Designs • Feature 
New Products & Technology • Drive People To 
Tour Website • Ideal For Direct Mail, Hand-Outs, 
Follow-Up Cards & More! • For More Information 
& FREE Samples, Check Out Our Website Or Call } 


Closing Dates: 

Issue 8.06 closes March 27, 
2000, Issue 8.07 
closes April 24, 2000 


www. modern postcard. com 




Pappy Van W inkles 

FAMILY RESERVE 


ALL MALE CHAT LINE 

LIVE CONVERSATION 


1 - 800 - 676-6766 

S2.00/min. Discreetly charged to Visa/MC 


S1.49/min. Discreetly charged to your telephone. Callers 18+. 
Touch Tone Phone Required. Compuline Reno, NV 





















DISTANCE LEARNING CHANNEL 

www.ed-x.com +888/419-0929 


WIRED, the Market Leader, Continues 
To Experience Tremendous Growth: 


Newsstand sales are up 26% over last year 


Subscriptions are up by 50,000 plus per issue 


The task of the competition is the desigr 
masterplan for a virtual ETH-Campus. 

ETH World 

• creates an innovative platform, 

• offers optimally structured inform* 

• is forum for co-operation and transfei 

• strengthens the ETH community, 

• integrates the virtual and physical 
It is expected that this competition will yie 
dynamic structure and the design of the n 
well as for the design of physical features. 


WIRED MARKET is Distinctive, Providing a 
Unique and Effective Platform For 
Advertisers: 


WIRED Market has grown significantly - ad pages 
have increased 51% YTD 


WIRED Market is the most cost-effective way to 
reach the most connected and powerful audience 
with your advertising message. 

Source: Publisher, December 1999 


interdisciplinary 
ammunication res 


earchers as well as 
uter scientists, ms 
gists and IT-compar 


Vrj New Media 

2000 Scholarship 

Competition 


Course Descriptions 
Message Boards 
News and Events 
Marketplace 


Vancouver Film School is offering 
two full scholarships (valued at 
$16,850 each) to its world-renowned 
New Media program. 




This rigorous ten-month program trains 
students in the digital production of 
graphics, animation, audio and video 
content for Internet distribution. 


Deadline for applications is May 31 
For more information check out 
the VFS website at www.vfs.com 
or email scholarship@vfs.com. 

800-661-4101 

(US and Canada) 

Local: 604.685.5808 


400 West Hastings Street 

t Vancouver, BC 

Canada V6B 1L2 


education 


conceptual competition 


virtual campus 
and physical presence 


Procedure 


Further informationen 

























Fax, Fax, Phone, 
Phone, Fax, Fax, 
Fax, Fax, Phone, 
Phone, Fax, Fax, 
Fax, Fax, Phone, 
Phone, Fax, Fax, 

(Uh-oh, looks like your product returns system could use some cost-saving efficiency.) 


Hands-on processing of product returns costs time and money. Repeated faxing, phone calling and retyping of vital information leads 
to errors, delays and angry customers. Now there’s an easy solution from Digital River, the world’s leading provider of e-commerce 
outsourcing solutions for over 6000 clients. It’s called E-Returns Management System (E-RMS), a completely automated web-based 
solution that brings efficiency, accuracy and cost-savings to your product returns. Here’s what E-RMS will do for you: • Dramatically 
reduces your costs and increases efficiencies • Keeps customers happy by providing a simple and easy process for returning products 
• Frees online returns customers from waiting in queue on the phone • Ensures the accuracy of vital customer and product 
information • Eliminates errors when returns are received and during processing • Seamlessly integrates with your existing backend 
system • Provides real-time, online status updates of every product return • Catches unauthorized product returns and quickly delivers 
product exchanges. Call for your FREE Digital River E-Business Services Information Kit. 

We’ll take out your costly processing delays and add in real cost-saving efficiency. 

Learn all the cost-saving benefits of E-RMS during an online seminar. 

To be notified of the next online seminar, go to www.digitalriver.com/erms-webinar. 



ER 


’Digital 
River* 


OUTSOURCE. OUTSMART. OUTSELL. 

C a 11 1-888-627-1053 or e-mail marketing@digitalriver.com. 






Colophon 

Wired is designed and produced digitally. 

Our thanks to the makers of the following: 

Hardware 

Apple Power Macintosh G3 and G4 desktops, iMacs, and PowerBook 
computers; Agfa SelectScan Plus, DuoScan T2000 XL, Arcus II, and 
Vision 35 scanners; Radius PrecisionView and IntelliColor Displays; 
Sony monitors; Hewlett-Packard LaserJet printers; Xerox Regal 5790 
digital color copier/printer; SuperMac Splash; APS, MicroNet, and La Cie 
storage media; Iomega Zip and Jaz; La Cie CDRs; Quantum DLT 
autoloader; Hammer Storage RAID drives. 

Software 

Word processing and tracking: Microsoft Office 98. 

Page layout, illustration, and graphics support: QuarkXPress; 
Adobe Acrobat, Dimensions, Illustrator, Photoshop, Premiere, and 
Streamline; Equilibrium DeBabelizer; Macromedia Fontographer, 
Symantec Suitcase. 

Typography: Text: Adobe Myriad and Wiredbaum; Heds: Adobe, 
FontShop, FUSE, Hoefler Type Foundry, House Industries, ICG, [T-26]. 
Networking: Cisco enterprise routers and switches; 3Com hubs; 
Apple Work Group Servers with AppleShare IP; Shiva LanRover D56; 
3Com modems; Dantz Retrospect 4.2; Netopia Timbuktu Pro 5.2.1; 
Qualcomm Eudora Pro 4.2.2; Neon Software's CyberGauge 2.2.1; 
Dartmouth College's Intermapper 2.1.1; Sustainable Softworks' 
IPNetMonitor 2.4; Peter Lewis' Anarchie 3.6.2; InTrec Software 
ProTerm 1.2.5; AG Group's EtherPeek 4.0.1; Aladdin Systems'Stufflt 
Deluxe 5.1.2; Jim Matthews' Fetch 3.0.3; Microsoft Internet Explorer 
4.5; Netscape Communicator 4.7. 

Electronic prepress and printing by Quad/Graphics Inc., 

Saratoga Springs, New York. 

Color separations are made on a Linotype-Hell ChromaGraph S3900. 
Initial color corrections are performed on Apple Power Macintosh G3s 
in Adobe Photoshop and then proofed on the paper stock using a 
Kodak Approval digital color-proofing system. Additional electronic 
prepress is performed in-house at Wired using scans from the S3900 
and Agfa SelectScan Plus, DuoScan T2000 XL, Arcus II, and Vision 35 
scanners. Composed pages are converted to PostScript through a 
Scitex Brisque and translated into Scitex language using software 
version 2.2. Composed digital proofs are submitted for final approval. 
Final images and text are electronically imposed using a Creo Thermal 
Platesetter 3244. Printed on multiple Heidelberg Harris M-1000B web 
presses and bound on a Heidelberg Harris Falcon 232 Perfect Binder. 
Printed on paper from Blandin and Inter Lake Papers. 

Cover: 146#8 Consol Brilliant Dull Cover;Text: 40# UPM Ultra Silk. 
Drugs of choice: 

Nitroglycerin; Air, Original Motion Picture Score for The Virgin Suicides; 
DMT; strawberry Kool-Aid; Robitussin DM; MDMA microdots; Maui Waui; 
Waldorf Microwave XT; KitKat; Kush Bush; Rold Gold; Tagamet HB 200; 
Pokemon Stadium; Ephedra with Kava chase; Buddhas; vodka Red Bull; 
irony; one dozen Happy Donuts glazed donut holes; Deja Vu Showgirls; 
prickly pear cactus margaritas; front-row seats at The Slanted Door; ether; 
two Advil with a twist of ginseng and Gotu Kola; upgrades to First Class; 
Nasonex; Trichocereus Pachanoi; Suzuki Alstare Extreme Racing; MET-Rx; 
Rodney's chocolate chip pie; Big Papa; Billy Whizz; Victoria's Secret; Carl! 
"It's a special situation." 

Wired, May 2000. Volume 8, Issue Number 5. 

Wired is a registered trademark of Advance Magazine Publishers Inc., 
published through its division,The Conde Nast Publications Inc. 
Copyright ©2000 by The Conde Nast Publications Inc. All rights 
reserved. Wired (ISSN 1059-1028) is published monthly by The Conde 
Nast Publications Inc., Conde Nast Building, 4 Times Square, New 
York, NY 10036. Steven T. Florio, President and Chief Executive Officer; 
David B.Chemidlin, Treasurer; Jill Bright, Secretary. 

Subscription rates: In US and possessions, US$24 for 12 issues, $44 for 
24 issues. In Canada, US$40 for 12 issues (includes GST and HST where 
applicable). Elsewhere, US$70 for 12 issues, payable in advance. 
Occasionally, we make our subscriber list available to carefully screened 
companies that offer products and services we believe would interest 
our readers. If you do not want to receive these offers and/or information, 
please advise us at PO Box 55689, Boulder, CO 80322-5689. 
POSTMASTER: Send address changes to Wired, PO Box 55689, Boulder, 
CO 80322-5689. 



“RETURN TO SENDER” 

The Wired "Return to Sender" Contest 
Official Rules (See page 57.) 

NO PURCHASE NECESSARY TO ENTER TO WIN 

The Wired "Return to Sender" Contest is sponsored by Wired, 520 Third Street, 

Third Floor, San Francisco, CA 94107-1815 ("sponsor"). 

Eligibility: Contest is open to residents of the United States and Canada (excluding 
Quebec), except employees of Wired. Enter by sending in your postal art (any mailable 
object) for consideration, along with your name, address, email address (if any), and 
telephone number, to 

Wired 

520 Third Street, Third Floor 

San Francisco, CA 94107-1815 

Entries for the August issue must be received no later than May 1. One winner will be 
chosen based on the most unusual entry on or about May 10. One entry per person 
permitted. All entries become the property of the sponsor and will not be acknowledged 
or returned. All decisions by the judges are final. Grand prize (1):one (1) I47»ec/T-shirt 
(approximate retail value $30).Void in Puerto Rico, the Canadian province of Quebec,and 
where prohibited. If the winner is a resident of Canada, the winner may be required to 
correctly answer a time-limited arithmetical skill-testing question. Subject to all federal, 
state, local, and provincial laws and regulations. Income and other taxes, if any, are sole 
responsibility of the winner. 

For name of the grand prize winner, send a self-addressed, stamped envelope to 
Wired "Return to Sender" Contest Winner (August), 520 Third Street, Third Floor, San 
Francisco, CA 94107-1815 after May 10. 

Acceptance of the grand prize prize constitutes consent to use the winner's name and 
likeness for editorial, advertising, and publicity purposes without further compensation 
(except where prohibited by law). 
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Delphi 

www.delphiauto.com 


Isuzu 

www.isuzu.com 

800.795.9779 


Lincoln LS 

www.lincolnvehicles.com 
877.2.DRIVE.LS 


OnStar 

www.onstar.com 
888.ONSTAR.7 


Visteon 


See the possibilities' 


Visteon Automotive 

www.visteon.com 

800.VISTEON 





















The 50-foot-long, 2-foot-wide test track uses 
magnetic fields to levitate and accelerate a 
model spacecraft from 0 to 60 mph in less than 
0.5 second. A linear induction motor, powered 
by 200 kilovolt-amps of electricity, lifts the 
aluminum vehicle carrier about 0.5 inch above 
the track.The full-size 1.5-mile track could 
propel a ship to 400 mph in 9.5 seconds using 
$75 worth of electricity. 


wwwhmsfc.nasa.gov 


WHAT: 

Maglev spaceship launch track 


WHERE: 

Marshall Space Flight Center, Huntsville, Alabama 


WHY: 

Magnetic-levitation technology will drastically 

reduce launch cost - which now runs about 
$10,000 per pound - by accelerating spacebound 
vehicles before their rocket engines kick in. 


WHO: 

Built by NASA and PRT Advanced Maglev 
Systems, Park Forest, Illinois 
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The new Chevy'” Tahoe® has more of everything that makes an SUV an SUV. The new standard 


Vortec” 4800 and optional Vortec 5300 engines are the most powerful V8s in their class 


With a new versatile third-row seat now available, there is room for up to nine passengers 


All things considered, the new Chevy Tahoe really is nowhere near anything. Chevy Trucks, 


1-800-950-2438 or chevrolet.com 


The most dependable, longest-lasting trucks on the road 
















Black tie optional. 


Think different: 


©2000Apple Computer, Inc. All rights reserved. 








